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Title  40 — Protection  of  Environment 

CHAPTER  I — ENVIRONMENTAL 
PROTECTION  AGENCY 

[FRL  595-1] 

PART  86— CONTROL  OF  AIR  POLLUTION 

FROM  NEW  MOTOR  VEHICLES  AND  NEW 

MOTOR  VEHICLE  ENGINES 

Final  Evaporative  Emission  Regulations  for 
Li^t  Duty  Vehicles  and  Trucks 

On  January  13,  1976  a  notice  of  pro¬ 
posed  rulemaking  (NPRM)  was  pub¬ 
lished  in  the  Federal  Recistck  (41  FR 
2022),  setting  forth  prc^xised  amend¬ 
ments  to  Subparts  A  and  B  of  Part  86 
of  the  Code  of  Federal  Regulations 
(CFR)  to  bec<mie  effective  with  1978 
model  year  light  duty  vehicles  and  light 
duty  trucks.  The  NPRM  announced  the 
Agency’s  intention  to  revise  the  evapora¬ 
tive  emission  test  procedures  and  estab¬ 
lish  standards  of  6  g/test  for  1978  and 
2  g/test  for  1979  and  subsequent  mod^ 
years. 

The  issue  of  a  2  gram  per  test  stand¬ 
ard  for  1979  is  much  more  complex  than 
the  revised  test  procedures  and  the  1978 
standard.  Yet  the  current  1978  standard 
represents  so  large  (about  70%)  of  a 
reduction  from  current  light  duty  vehi¬ 
cle  and  truck  evaporative  emission  levels 
that  accepting  the  real  risk  of  not  being 
able  to  implement  a  6  g/test  standard 
for  1978,  due  to  the  additional  time  nec¬ 
essary  to  thoroughly  study  and  evaluate 
the  technic^  feasibility,  relationship 
between  a  2  g/test  standard  and  back¬ 
ground  emission  levels,  cost  and  lead 
time  associated  with  the  2  gram  level. 
Is  not  Justified.  Therefore,  in  wder  to 
allow  implementation  of  the  revised  test 
procedure  and  the  6  g/test  standard  for 
1978,  the  originally  proposed  regulatory 
actlcm  has  been  divided  mto  two  sepa¬ 
rate  rulemaking  actions.  The  revised  test 
procedure  and  1978  standard  are  being 
promulgated  at  this  time.  The  final  rule- 
making  for  a  longer  term  evaporative 
emission  standard  is  presently  being  con¬ 
sidered  by  the  Agency.  The  1978  stand¬ 
ard  will  remain  in  effect  for  subsequent 
model  years  imtU  revised. 

Fuel  evapwratlve  hydrocarbon  emis¬ 
sions  have  been  studied  and  measured 
since  1968.  Federal  contn^  of  evaporative 
emission  levels  was  first  proposed  in  the 
Federal  Register  (32  FR  2448)  in  1967 
when  a  novel  and  relatively  untried 
measurement  procedure,  the  use  of  a 
vehicle  enclosure,  was  proposed.  These 
rules  would  have  become  effective  for  the 
1969  model  year.  Final  rulemaking  pub¬ 
lished  in  1968  (33  FR  8304)  abandoned 
the  vehicle  enclosure  measurement  pro¬ 
cedure  in  favor  of  a  better  known  pro¬ 
cedure  (carbon  trap  method)  which 
utilizes  the  adsorption  of  hydrocarbon 
on  activated  charcoal  that  is  weighed 
before  and  after  the  test  to  determine 
the  mass  of  hydrocarbon  adsorbed.  Be¬ 
cause  of  manufacturing  lean  time  re¬ 
quirements,  the  implementation  of  the 
standards  was  delayed  until  the  1971 
model  year,  and  the  emission  level  was 
set  at  6  g/test.  The  evaporative  emission 
standard  was  reduced  to  a  2  g/test  for 
1972  and  subsequent  model  years. 


The  current  carbon  triq>  method  for 
measuring  eviqxirative  emissions  has 
been  found  through  testing  with  a  more 
accurate  measurement  method  to  greatly 
underestimate  actual  evaporative  emls- 
sicms.  The  more  accurate  testing  method 
is  the  Society  of  Automotive  Engineers 
(SAE)  recommended  procedure  for 
measuring  evaporative  emissions  (SAE 
J171a)  and  involves  collecting  the  evap- 
mative  emissions  in  a  large  sealed  en¬ 
closure  containing  the  test  vehicle.  Re¬ 
sults  from  the  1972  EPA  surveillance  test 
program  (as  r^x>rted  in  Supplement  No. 
5  of  AP-42)  of  “controlled”  in-use  ve¬ 
hicles  indicate  an  average  emisison  level 
of  about  24  g/test  by  the  vehicle  enclo¬ 
sure  method,  more  than  12  times  the 
current  standard  established  for  the  car¬ 
bon  trap  method.  Thus,  the  amount  of 
control  thought  to  exist  for  evaporative 
emissions  does  not  in  actuality  exist. 
Therefore,  revised  regulations  are  being 
implemented  to  reduce  this  major  source 
of  hydrocarbon  air  pollution. 

The  most  sigmificant  change  In  the 
regulations  Is  the  revised  evaporative 
emission  test  procedure  which  applies 
to  both  light  duty  vdilcles  and  light  duty 
trucks.  The  standard  6  g/test  is  estab¬ 
lished  for  the  1978  model  year  which 
appears  to  be  higher  than  the  present 
2  g/test  standard  as  measured  by  the 
“carbtm  trap  method.”  However,  when 
the  6  g/test  standard  Is  required  to  be 
met  by  the  new  test  procedure,  evapora¬ 
tive  hydrocarbons  emissions  will  be  re¬ 
duced  from  about  1.76  g/mile  to  0.6 
g/mile.  This  action  will  reduce  nation¬ 
wide  hydrocarbon  emissions  from  all 
mobile  sources  by  as  much  as  46  percent 
by  the  year  1990.  For  certain  Air  Quality 
Control  Regions  that  are  expected  to 
have  difficulty  meeting  the  ambient  air 
quality  standards  for  oxidants,  this  ac¬ 
tion  win  reduce  hydrocarbon  emlssicms 
from  aU  sources  by  7.8  percent  by  the 
year  1985. 

It  is  estimated  that  the  increased  re¬ 
tail  cost  to  the  consumer  wiU  average 
about  $7.30  for  control  system  compo¬ 
nents  to  meet  the  new  evaporative  emis¬ 
sion  standard.  No  lifetime  costs  due  to 
increased  fuel  consumption  or  mainte¬ 
nance  are  expected.  It  is  estimated  that 
the  major  impact  (m  industry  wiU  be  due 
to  any  decrease  In  sales  resulting  from 
this  action;  however,  this  is  expected  to 
be  less  than  0.16%.  The  cost  of  certifica¬ 
tion  over  the  next  five  years  that  the 
manufacturers  must  bear  is  expected  to 
Increase  by  $2.2  million.  The  govern¬ 
ment’s  cost  increase  over  the  same  five 
year  period  is  expected  to  be  $0.4  million. 
The  total  national  capital  investment 
over  the  first  five  years  is  estimated  to 
total  $530  million.  This  ccanpares  to  a 
projected  $230  billion  in  retail  sales  of 
new  cars  and  light  duty  trucks  during 
the  same  time  period,  l.e.,  1978-1982. 

The  revised  standard  and  procedure 
will  provide  improved  air  quality  at  a  cost 
of  about  $50  per  ton  of  hydrocarbon  re¬ 
moved.  As  a  comparison,  the  cost-effec¬ 
tiveness  of  reducing  automotive  exhaust 
hydrocarbon  emissions  from  the  current 
standard  (1.5  g/mile)  to  the  statutory 
standard  (0.41  g/mlle)  Is  between  $500 


and  $1400  per  t<xi  of  hydrocarbon  re¬ 
moved.  This  additional  ccmtnd  of  evapo¬ 
rative  emissions  Is  one  of  the  more  cost 
effective  strategies  available  for  reducing 
hydrocarbon  emissions. 

Comments  on  the  NPRM  were  received 
from  many  motor  vehicle  manufacturers 
and  from  several  other  interested  parties. 
AU  of  the  comments  were  analyzed  and 
considered  in  the  preparation  of  the  final 
rulemaking.  The  major  Issues  have  been 
summarized  here.  For  the  minor  tech¬ 
nical  issues,  only  the  changes  to  the  pro¬ 
cedure  wUl  be  identified.  A  complete  anal¬ 
ysis  of  comments  on  aU  Issues  has  been 
pr^iared  and  is  available  for  public  re¬ 
view. 

On  July  18,  1975,  the  Environmental 
Protection  Agency  (EPA)  published  a 
decision  In  the  Federal  Register  (40  FR 
30311)  which  granted  the  State  of  CTal- 
ifomla  a  waiver  of  Federal  preemption 
under  section  209(b)  of  the  Clean  Air  Act 
to  enable  California  to  enforce  an  evapo¬ 
rative  emission  standard  for  1977  and 
subsequent  model  year  light  duty  ve¬ 
hicles  and  light  duty  trucks  of  6  g/test 
as  measured  by  the  vehicle  enclosure 
method.  The  decision  granted  the  waiver 
to  the  ext^t  that  a  Federal  standard  of 
equal  or  greater  stringency  was  not  sub¬ 
sequently  established.  At  the  same  time, 
EPA  announced  that  aU  reasonable  ef- 
fmis  would  be  made  to  establish  a  more 
stringent  Federal  evaporative  emission 
standard  based  on  the  vehicle  enclosure 
measurement  method.  Since  the  Federal 
standard  hereby  published  is  of  equal 
stringency  to  the  1978  California  stand¬ 
ard,  the  waiver  granted  to  California  on 
July  18,  1975,  will  no  longer  be  in  effect 
as  of  the  date  these  Federal  standards 
become  effective. 

Major  Issues 

Feasibility  and  lead  time  requirements 
of  a  $  g/test  standard.  Most  manufac¬ 
turers  responded  that  a  6  g/test  stand¬ 
ard,  measured  by  the  proposed  procedure, 
is  feasible  and  desirable.  Some  stated 
that  a  dc3ay  imtil  1979  in  the  imple- 
mentatioa  of  the  standard  would  be  more 
desirable.  The  consensus  of  opinion 
though,  is  that  lmplementatl(»i  for  1978 
is  achievable,  although  lead  time  con¬ 
straints  may  present  some  problems. 

Cost  of  a  6  g/test  standard.  The  manu¬ 
facturers  estimated  costs  to  the  consumer 
that  range  frcxn  $1  to  $15  per  vehicle 
depending  upon  the  control  technique 
chosm.  The  sales  weighted  average  of  the 
manufacturers’  cost  estimates  is  $7.40 
which  is  essentially  the  same  as  the  value 
used  in  the  draft  economic  impact  state¬ 
ment  ($7.30) .  An  IndeF>endent  study  per¬ 
formed  by  Exxon  Research  and  En¬ 
gineering  Company  for  EPA  Indicated 
that  costs  of  only  about  $2  per  vehicle 
are  possible.  This  indicates  that  the  EPA 
estimate  of  $7.30  is  conservative,  and  may 
be  high. 

Evaporative  family  concept  for  certifi¬ 
cation.  The  purpose  of  developing  an 
evaporative  family  concept  was  to  re¬ 
quire  evap<M*ative  emission  testing  of  only 
those  exhaust  test  vehicles  which  repre¬ 
sent  unique  evaporative  control  systems. 
This  woiild  result  in  a  reduction  in  the 
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required  test  load.  Those  manufacturers 
who  understood  the  proposal  agreed  that 
the  test  load  would  be  reduced  and 
favored  the  proposal.  Others  thougrht 
that  eviq>oratlye  test  vehicles  would  be 
added  to  the  exhaust  test  vehicles  thus 
increasing  the  test  fleet  and  therefore 
the  test  load.  Modlflcatlons  have  been 
made  to  the  regulations  to  clarify  the  re¬ 
quirements  In  this  regard. 

Durability  and  evaporative  system 
deterioration.  Most  manufacturers  sug¬ 
gested  that  durability  testing  should  not 
be  required.  Some  commented  that 
EPA  m\ist  draaonstrate  the  need  for  dur¬ 
ability  testing  before  It  can  be  required. 
Others  contended  that  no  durabflity  data 
exist,  that  they  can  not  be  obtained  for 
1978,  and  that  ccanponent  life  testing  Is 
sufficient  demonstration  of  system  dur¬ 
ability.  Others  said  that  existing  data 
demonstrate  that  systems  do  not  deter¬ 
iorate.  The  data  presented  do  show  that 
at  least  some  systems  deteriorate.  The 
EPA  is  required,  under  the  provisions  of 
section  206(a)(1),  to  make  a  determi¬ 
nation  that  a  c(Kitrol  system  to  be  in¬ 
stalled  on  vehicles  will  be  effective  tor 
the  useful  life  of  the  vehicle,  prior  to  is¬ 
suing  a  Certificate  of  Conformity  for 
such  vehicle.  Useful  Life  has  been  defined 
as  50,000  miles.  For  exhaust  emission 
control  ssrstem  evaluation,  the  testing 
protocols  include  Uie  operation  of  a 
limited  number  of  test  vehicles  over  a  de¬ 
fined  50,000  mile  run.  The  50,000  miles 
are  usually  accumulated  during  a  3 
month  period.  However,  there  are  techni¬ 
cal  reasons  for  believing  that  the  dur¬ 
ability  of  evaporative  emission  control 
S3rstems  may  be  more  significantly 
affected  by  time  than  by  mileage;  ex¬ 
tensive  use  of  plastic-like  materials  is  ex¬ 
pected  to  be  made  to  seal  possible  sources 
of  evaporative  emissions,  and  such  mate¬ 
rials  tend  to  deteriorate  as  a  function  of 
time,  rather  than  miles.  Thus  there  is 
considerable  question  about  the  validity 
of  utilizing  the  50.000  mile  test  as  a  basis 
for  evaluating  the  durability  of  evapora¬ 
tive  emission  control  systems. 

The  EPA  is  currently  unable  to  specify 
a  single  test  protocol  that  would  be  cq>- 
plicable  to  all  vehicles  that  could  be 
demonstrated  to  be  a  valid  test  the 
durability  of  evaporative  emission  con¬ 
trol  systems.  Thus,  for  the  puipose  of 
satisfying  the  requirement  that  the  EPA 
evaluate  the  durability  of  evaporative 
emission  control  systems,  as  well  as  for 
the  purpose  of  generating  data  on  alter¬ 
native  test  protocols  some  of  which  may 
have  industry-wide  applicability,  the 
regulations  require  that  each  manufac¬ 
turer  specify  in  his  Part  I  application 
the  te.st  procedures  that  he  intends  to 
utilize  to  evaluate  the  durability  of  his 
evaporative  emission  control  system  and 
to  devel(H>  a  Deterioration  Factor  for 
such  systems.  The  data  from  these  test 
programs,  and  the  derived  Deterioration 
Factor,  are  required  to  be  submitted  with 
the  Part  n  Aw>licatlon.  Prom  the  data 
thus  submitted  the  EPA  expects,  for  some 
subsequent  model  year,  to  be  able  to 
promulgate  a  standardized  durability 
testing  protocol  that  will  apply  on  an  In¬ 
dustry-wide  basis. 


Need  for  evaporative  regulations.  Some 
manufacturers  contended  that  the  value 
from  the  1973  EPA  surveillance  test  pro¬ 
gram  dted  In  the  NPRM  was  the  result 
of  a  defective  test  procedure  and  that  the 
actual  values  are  much  lower.  EPA  has 
investigated  the  test  procediues  used  In 
the  study  in  question  and  finds  that  the 
tests  were  conducted  properly.  Due  to  the 
computational  errors,  however,  it  has 
been  determined  that  the  average  value 
should  have  been  28.5  g/test  rather  than 
31  g/test  as  reported  In  the  NPRM. 

The  value  used  in  the  economic  Impact 
statement  was  based  on  the  results  of  the 
1972  surveillance  study  which  showed 
emissions  to  be  at  a  24  g/test  level  (1.76 
g/ml  equivalent) .  The  24  g/test  level  has 
undergone  the  scrutiny  required  to  be  In¬ 
corporated  as  a  pcut  of  the  Ccxnpllatlon 
of  Air  Pollutant  Emission  factors,  AP- 
42  (Supplement  No.  5) .  The  results  from 
the  1973  surveillance  program  have  not 
yet  imdergone  such  scrutiny  and  there¬ 
fore  were  not  use(L 

Background  emissions.  EPA  originally 
proposed  to  Include  non-fuel  eviqx>ra- 
tlve  'hydrocarbon  (background)  emis¬ 
sions  In  the  evaporative  emlssl<xi  meas¬ 
urement  and  expected  manufacturers  to 
provide  test  vehicles  with  stabilized  back- 
groimd  emlsslmis.  Manufacturers  re¬ 
sponded  that  they  sometimes  use  brand 
new  cars  (less  than  60-90  days  old)  which 
do  not  have  stabilized  background  emis¬ 
sions.  The  manufacturers  did  not  address 
whether  artificial  aging  of  new  vehicles 
or  obtaining  aged  vehicles  from  other 
sources  would  be  viable  solutions  to  the 
problem.  ET*A  analysis  Indicates  that 
both  of  these  are  viable  options  for  as¬ 
suring  stabilized  backgroimd  emission 
levels.  At  least  one  study  has  shown  that 
new  car  background  emissions  can  be 
reduced  quickly  by  baking  the  car  for  sev¬ 
eral  hours  which  is  not  prohibited  under 
the  current  regulations.  Regarding  alter¬ 
native  sources  of  aged  vehicles,  manu¬ 
facturers  already  have  the  option  to  re¬ 
build  existing  vehicles  Into  certification 
vehicles.  Therefore  vehicles  can  be  Ob¬ 
tained  from  a  variety  of  sources,  and  re¬ 
built  Into  certification  vehicles.  EPA  will 
place  no  restrictions  on  the  manufac¬ 
turers’  ability  to  provide  test  vehicles  with 
stabilized  background  emissions. 

In  addition,  manufacturers  have  a 
number  of  options  available  to  them  to 
minimize  backgroimd  emissions  that 
come  from  new  paint,  frcan  plastic  in  the 
Interior  of  vehicles,  from  newly  manu¬ 
factured  tires,  and  from  road  oil  and  oil 
drippings  on  the  engine.  The  regulations 
do  not  require  test  cars  to  be  painted,  to 
contain  plastic  headliners  or  seatcovers, 
or  to  be  equipped  with  recently-manu¬ 
factured  tires;  the  regulations  do  not 
prohibit  the  steam  cleaning  of  cars  prior 
to  emissicm  testing.  Inasmuch  as  manu¬ 
facturers  t3q}ically  take  advantage  of 
every  possible  regulatory  provision  to 
minimize  measured  emissions  on  test  ve¬ 
hicles,  it  is  reasonable  to  expect  manu¬ 
facturers  to  do  everything  that  they  may 
legally  do  to  minimize  background  evap¬ 
orative  emissions  from  their  test  vehi¬ 
cles.  Providing  a  factor  to  account  for 
possible  background  emissions  (e.g.,  1  g/ 


test)  would  thus  have  the  practical  effect 
of  easing  the  Intended  fuel  evaporative 
emission  standard  by  whatever  the  back¬ 
ground  allowance  might  be  since  manu¬ 
facturers  would  still  be  expected  to  pro¬ 
vide  test  vehicles  with  minimized  back¬ 
ground  emissions.  For  that  reason,  the 
proposal  of  several  manufactiuers  to  pro¬ 
vide  an  allowance, for  backgimmd  emis¬ 
sions  has  not  been  adopted. 

EPA  is  aware  of  the  fact  that  the  op¬ 
tions  available  to  the  manufacturer  to 
reduce  background  emissions  from  proto¬ 
type  vehicles  used  in  certification  testJhg 
are  not  available  when  vehicles  may  be 
tested  In  In-use  vehicle  emission  sur¬ 
veillance  programs,  or  on  the  assembly 
line.  As  regards  In-use  vehicles,  such  ve¬ 
hicles  would  not  normally  be  tested  by 
EPA  before  they  are  a  year  or  more  older, 
at  which  time  background  emissions  can 
reasonably  be  expected  to  have  stabilized 
and  be  minimal.  If.  however,  a  manufac¬ 
turer  uses  paints  or  plastic  materials  that 
will  continue  for  long  periods  of  time  to 
eihit  significant  levels  of  background 
emissions,  these  emissions  should  prop¬ 
erly  be  charged  against  the  in-use  vehi¬ 
cle  inasmuch  as  such  emissions  are  real 
hydrocarbons  that  contribute  to  air  pol¬ 
lution.  Thus,  for  in-use  vehicles  the  only 
additional  preconditioning  that  would  be 
undertaken  would  be  removal  of  spilled 
or  leaked  oil,  and  miscellaneous  d^x>slta 
Oif  road  ^Us. 

As  regards  assembly-line  testing,  the 
Agency  recognizes  that  newly  assembled 
vehicles  may  have  high  bcu:kground  emis¬ 
sions  unrepresentative  of  typical  In-use 
background  ^nisslons.  Thus,  testing  of 
such  vehicles  Is  expected  to  utilize  ana¬ 
lytical  procedures,  yet  to  be  specifled. 
which  enable  fuel  evaporative  emissions 
to  be  distinguished  from  emissicms  from 
non-fuel  sources. 

Test  Procedukz  Changes 

The  amount  of  fuel  for  iHeconditionlng 
is  changed  from  2  gallons  (as  proposed  in 
the  NPRM)  to  40  percent  oi  nominal  tank 
capacity  to  prevent  abnormal  loading  of 
the  evaporative  centred  system. 

*nie  diurnal  test  has  bem  modified  to 
require  Installation  of  the  fuel  cap  when 
the  fuel  tCTiperature  reaches  60  ±2*  F 
instead  of  immediately  after  fueling  as 
proposed.  This  test  procedme  change  will 
eliininate  unrepresentative  loading  of  the 
evaporative  control  system.  This  change 
requires  that  capping  take  place  in  the 
enclosure  with  the  purge  blowers  operat¬ 
ing. 

The  diurnal  test  has  also  been  modified 
to  allow  artificial  heating  of  the  fuel 
tank(s)  to  bring  the  liquid  fuel  up  to 
the  prescribed  starting  temperature.  The 
prescribed  initial  fuel  temperature  spec¬ 
ification  has  been  broadened  from  the 
proposed  60±1*  F  to  60±2*  F.  The  tem¬ 
perature  rise  has  been  changed  to  a 
24±1*  F  temperature  rise  (above  the  ini¬ 
tial  fuel  temperature)  instead  of  the  pro¬ 
posed  SOdtl*  P  to  84±1*  F  temperature 
rise.  Also,  the  temperature  control  limits 
during  the  diurnal  have  been  broadened 
from  ±2*  F  to  ±3*  F.  These  modifica¬ 
tions  should  Improve  test  repeataidlity 
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and  provide  a  more  practical  test  pro¬ 
cedure.  .1- 

Because  of  the  changes  to  the  diiumal 
test,  the  proposed  requirement  to  use 
type  T  thermocouples  Is  no  longer  nec¬ 
essary.  Therefore,  the  type  J  thermo¬ 
couples  currently  used  can  continue  to 
be  used  without  decreased  acciu-acy. 

Data  show  that  vehicle  idle  times  of 
up  to  7  minutes  have  no  effect  on  hot 
soak  emissions.  Time  between  the  ex¬ 
haust  and  the  hot  soak  tests  is  changed 
from  a  U^al  of  5  minutes,  with  no  more 
ttian  1  minute  of  engine  ott  time  to  a 
total  of  7  minutes  with  no  more  than  2 
minutes  of  engine  off  time. 

The  proposed  regulations  did  not  spec¬ 
ify  the  exact  amount  of  mixing  required 
or  specific  fan  location.  The  air  circula- 
tton  is  now  specified  as  not  less  than  200 
cfm  nor  more  than  1000  cfm.  Multiple 
fans  may  be  used,  but  the  air  streamCs) 
may  not  be  directed  toward  the  vehicle. 

The  proposed  regulations  did  not  spec¬ 
ify  the  amount  oi  propane  to  be  used  for 
the  enclostu«  calibration.  A  nominal 
amount  of  propane  (4g)  is  given  as  a  con¬ 
venient  quantity  for  the  enclosure  cali- 
luation  in  the  final  regulations.  Also,  the 
criteria  for  an  acceptable  retention  check 
have  been  changed.  The  final  value  (after 
4  hours)  may  not  differ  by  more  than  4 
percent  of  the  Initial  value. 

Enclosure  backgroimd  measurements 
need  only  be  made  alter  maintenance 
which  can  be  expected  to  affect  enclosm^ 
background  levels  rather  than  after  any 
maintenance. 

The  proposed  calculation  of  evapora¬ 
tive  emissimis  reqifired  the  use  of  a  nomi¬ 
nal  value  of  BO  ft*  for  the  voliune  of  the 
v^cle.  The  final  regulations  add  the 
<H>tion  of  allowing  a  manufacturer  to 
measure  the  actual  vehicle  volume  for 
all  of  his  test  vehicles. 

These  regulations  do  not  change  the 
requirement  for  evaporative  emission 
testing  at  high  altitude. 

One  further  modification  to  the  test 
procedures  may  be  included  in  future 
rulemaking  (expected  to  apply  with  the 
Implementation  of  the  longer  term  evap- 
•rative  emission  stcmdard),  but  due  to 
lead  time  requirements  to  develop  such 
procedures  is  not  included  as  a  part  of 
the  197B  regulations.  This  modification 
will  be  to  place  controls  on  the  tank 
vapor  temperature  during  the  diurnal 
test  to  insure  that  the  temperatmu  rise 
in  the  vapor  space  is  representative  of 
actual  (ise,  since  the  vapor  temperature 
rise  Is  the  principal  driving  force  for 
diurnal  emissions  and  recent  data  indi¬ 
cate  that,  although  the  liquid  fuel  tem¬ 
perature  rises  24*  F,  the  vapor  tempera¬ 
ture  may  rise  only  12*  to  14*  F. 

The  proposed  regulations  reorganized 
Subpart  B  to  promote  clarity.  Subpart  B 
is  further  modified  In  the  final  regula¬ 
tions  by  the  Insertion  of  reserved  sections 
for  possible  future  expansion  of  the  reg¬ 
ulations. 

The  new  numbering  system  that  was 
proposed  for  Subpart  B  is  adopted.  The 
model  year  deslsmation  appears  as  a 
suffix  following  the  section  number  and  is 
separated  by  a  hyphen.  A  section  will  re¬ 


main  effective  imtU  it  is  superseded.  This 
chamge  will  make  republishing  for  each 
model  year  unnecessary.  Also,  when  a 
section  is  amended  for  an  upcoming 
model  year  it  will  appear  following  the 
cmrent  sectlmi.  This  will  enable  the 
reader  to  quickly  find  the  changes  that 
have  been  made. 

C(Hnments  which  were  received  in  re¬ 
sponse  to  the  NPRM,  EPA’s  analysis  of 
the  comments,  and  the  Final  Environ¬ 
mental  Impact  Statement  are  available 
for  inspection  and  copsdng  during  normal 
business  hours  at  the  U.8.  Environmental 
Protection  Agency,  PubUc  Information 
Reference  Unit,  Room  2922  (EPA 
Library),  401  M  Street,  SW.,  Washing- 
tcm,  D.C.  20460.  As  provided  in  40  CFR 
Part  2,  a  reasonable  fee  may  be  charged 
for  copying  services. 

Single  copies  of  the  Final  Environ¬ 
mental  Impact  Statement  for  this  regu¬ 
lation  are  avallaUe  in  limited  number 
upon  request  from  the  Public  Informa¬ 
tion  Center  (PM-215),  U.S.  Envlnm- 
mental  Protection  Agency,  Washington, 
D.C.  20460. 

This  notice  of  final  rulemaking  is  is¬ 
sued  under  authority  of  sections  202,  206, 
207, 208,  and  301(a)  of  the  CTean  Air  Act, 
as  amended  (42  U.S.e.  1857f-l,  1857f-5, 
1957f-5a,  1857f-6,  and  1857g(a) ) . 

It  is  hereby  certified  that  the  economic 
and  infiationary  impacts  of  this  regula¬ 
tion  have  been  carefully  evaluated  in  ac-r 
cordance  with  Executive  Order  11821. 

Effective  date:  This  revision  of  Part  86 
becomes  effective  on  September  22,  1976. 

Dated;  August  12, 1976. 

Russbll  E.  Train, 
Administrator. 

Part  86  of  Chapter  I,  Title  40  of  the 
Code  of  Federal  Regulations  is  amended 
by  revising  Subparts  A  and  B  as  follows: 

Subpart  A— General  Provisions  for  Emis¬ 
sion  Regulations  for  1977  and  Later 

Model  Year  New  Light  Duty  Vehicles, 

1977  and  Later  Mo&i  Year  New  Mght 

Duty  Trucks  and  for  1977  and  Later 

Model  New  Heavy  Duty  Engines 

1.  A  new  S  86.078-2  is  added  and  reads 
as  follows: 

§  86.078-2  Deliiutionfi. 

The  following  definitions  apply  begin¬ 
ning  with  the  1978  model  year.  Section 
86.077-2  remains  effective  excepting 
those  definitions  which  are  hereby  super¬ 
seded. 

“Accuracy”  means  the  difference  be¬ 
tween  a  measurement  and  true  value. 

“Basic  Engine”  means  a  unique  ccun- 
bination  of  manufacturer,  engine  dis¬ 
placement,  niunber  of  cylinders,  fuel  sys¬ 
tem'  (as  distinguished  by  number  of  car¬ 
buretor  barrels  or  use  of  fuel  injection) , 
catalsrst  usage,  and  other  en^ne  and 
emission  control  system  characteristics 
specified  by  the  Administrator. 

"Body  iSrpe”  means  a  name  denoting  a 
group  of  vehicles  that  are  either  in  the 
same  car  line  or  in  different  car  lines 
provided  the  only  reason  the  vehicles 
qualify  to  be  considered  in  different  car 
lines  is  that  they  are  produced  by  sepa¬ 
rate  divisions  of  a  single  manufactin«r. 
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“Calibration”  means  the  set  of  specifi¬ 
cations,  including  tolerances,  unique  to 
a  particular  design,  version,  or  applica¬ 
tion  of  a  component  or  component  as¬ 
sembly  capable  of  functionally  describ¬ 
ing  its  operation  over  its  working  range. 

“Car  line”  means  a  name  denoting  a 
group  of  vehicles  within  a  make  or  car 
division  which  has  a  degree  of  common¬ 
ality  in  construction  (e^:.,  body,  chassis) . 
Car  line  does  not  consider  any  level  of 
decor  or  opulence  and  is  not  generally 
distinguished  by  characteristics  as  roof 
line,  number  of  doors,  seats  or  windows 
except  for  station  wagons  or  light  duty 
trucks.  Station  wagons  and  light  duty 
trucks  are  considered  to  be  different  car 
lines  than  passenger  cars. 

“Diurnal  breathing  losses”  means  evap¬ 
orative  emissions  as  a  result  of  the  daily 
range  in  temperature. 

“Ekiglne  Code”  means  a  unique  com¬ 
bination,  within  an  engine  systkn  c<»n- 
binatlon,  of  displacement,  carburetor  (or 
fuel  injection)  calibration,  choke  calibra¬ 
tion,  distributor  calibration,  auxiliary 
emission  control  devices  and  other  en¬ 
gine  and  emission  control  83rstem  compo¬ 
nents  specified  by  the  Administrator. 

“Engine — syston  c<Hnbinatk>n”  means 
an  engine  family-exhaust  emission  con¬ 
trol  system  combination. 

“Evaporative  emission  code"  means  a 
unique  combination  in  an  evsqioratlve 
emission  family — evaporative  emission 
control  system  combination,  of  purge 
syst^  calibrations,  fuel  tank  and  car¬ 
buretor  bowl  vmt  calibrations  and  other 
fuel  system  and  evaporative  ^nission 
control  syston  components  and  callbra- 
Uons  specified  by  the  Administrator. 

“EvapOTattve  emissions”  means  hydro¬ 
carbons  emitted  into  the  atmosphere 
frmn  a  motor  v^i(de,  other  than  exhaust 
and  crankcase  onissions. 

“Elvaporatlve  vehicle  configuration” 
means  a  unique  combination  of  basic  en¬ 
gine.  engine  code,  body  type,  and  evap¬ 
orative  onission  code. 

“Fuel  system”  means  the  combination 
of  fuel  tank(s),  fuel  pump,  fuel  lines, 
and  carburetor  or  fuel  injection  compo¬ 
nents,  and  Includes  all  fuel  system  vents 
and  fuel  evaporative  anisslon  control  sys¬ 
tem  components. 

“Hot  soak  losses”  means  evaporative 
emissions  after  termination  ^  of  engine 
operation. 

“Malfimction”  means  not  operating 
according  to  specifications  listed  in  the 
application  for  certification. 

“Model  Type”  means  a  unique  com¬ 
bination  of  ecu:  line,  basic  engine,  and 
transmission  class. 

“Nominal  Fuel  Tank  Capacity”  means 
the  volume  of  the  fuel  tank(s) ,  specified 
by  the  manufacturer  to  the  nearest  tenth 
of  a  U.S.  gallon,  which  may  be  filled  witli 
fuel  from  the  fuel  tank  filler  inlet. 

“Precision”  means  the  standard  devia¬ 
tion  of  replicated  measurements. 

“Tank  fuel  volume”  means  the  volume 
of  fuel  in  the  fuel  tank(s) ,  which  is  de¬ 
termined  by  taking  the  manufacturer’s 
nominal  tajik(s)  capacity  and  multlp^- 
ing  by  0.40,  the  result  being  rounded 
using  ASTM  E29-67  to  the  nearest  tenth 
of  a  U.S.  gallon. 
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“Transmission  Class’*  means  basic 
type  of  transmission,  e.g.,  manual,;  auto* 
matlc,  seml-aufaxnatlc. 

“Transmission  Conflguratton’*  means 
a  unique  combination,  within  a  trans* 
mlsskm  class,  ot  the  numb^  ot  the  for¬ 
ward  gears  and,  if  applicable,  overdrlye. 
The  AdmlnistraUH'  may  further  subdivide 
a  transmission  configuration  (based  (Xi 
such  criteria  as  gear  ratios.  tOTque  con¬ 
vertor,  multiplication  ratio,  stall  speed 
and  shift  calibration,  etc.) ,  If  he  deter¬ 
mines  that  significant  fuel  economy  or 
exhaust  emission  differences  exist  within 
that  transmission  configuration. 

“Vehicle  configuration”  means  a 
unique  comUnatlon  of  basic  engine,  en¬ 
gine  code,  inertia  weight,  transmission 
conflguraton,  axle  ratio. 

“Zero  (0)  Miles”  means  that  point 
after  Initial  engine  starting  (not  to  ex¬ 
ceed  10  miles  of  vehicle  operation,  or 
one  hour  of  engine  operation)  at  v^ch 
normal  assembly  line  operations  adjust¬ 
ments  are  completed. 

2.  A  new  9  80.078-3  is  added  and  reads 
as  fc^ows: 

S  86.078—3  Abbreviations. 

(a)  Hie  abbreviations  in  this  section 
apply  to  this  subpart  and  also  to  Sub¬ 
puts  B,  H.  I  and  J  of  this  part. 

(b)  Hie  abbreviations  used  In  this  sub¬ 
part  have  the  following  meanings  in  both 
cu>ltal  and  lower  case: 

AXCD — Auxiliary  Emission  Ck>ntroI  Device. 
API — American  Petroleum  Institute. 

ASTM — American  Society  for  Testing  and 
Materials. 

BHP — Brake  horsepower. 

BSCX> — Brake  specific  carbon  monoxide. 
BSHC — ^Brake  specific  hydrocarbons. 

BSNOx — Brake  specific  oxides  of  hltrogen. 

C — Celsius. 

cfh — Cubic  feet  per  hour. 
c:PV — Critical  flow  venturL 
CL — Chemllumlneecence. 

CO, — Carbon  dioxide. 

CO— -Carbon  monoxide. 

Cone. — Concentration, 
cfm — CTublc  feet  per  minute. 

CT — Closed  Throttle, 
cu.  In. — Cubic  Inch(es). 

CVS — Constant  volume  sampler. 

EP — ^End  point. 

Bvap. — ^Evaporated. 

F — ^Fahrenheit. 

FID — Flame  Ionization  detecUMr. 
ft. — Feet. 

BTi — ^Pull  load. 

gal. — U.3.  gallon(s). 

g-rOrams. 

GVW — Gross  Vehicle  Weight. 

HjO— Water. 

HC — Hydrocar  bon(8) . 

HFID — Heated  flame  Ionization  detector. 

Hg — Mercury. 

HI.— High. 

Hp — Horsepower.  , 

Hr — ^Hour. 

IBP— Initial  boUlng  point, 

ID — ^Internal  diameter. 

In. — ^Inches. 

km/h — ^kilometers  per  hour. 
kPa — ^Kllopa8cal(s). 
lib — ^Pound(B) . 

LFE — Ijtminar  flow  element. 

Lb-ft — Pound-feet, 
m — ^Metre. 

Max. — ^Maximum. 

Min. — M1nlTniiiT«_ 

Min. — ^Mlnute(8). 
ml— MillUiter(8). 
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Bq>h — MUes  par  hour, 
nun — MUllmeter(a). 
mv — MUUvottfa). 

N, — Nitrogen. 

NDIR — Nondlspersive  infrared. 

NO— Nitric  oxide. 

■NO, — Nitrogen  dioxide. 

NOx — Oxldea  of  nitrogen. 

No. — Number. 

Pb — Lead. 

FDP — Positive  dl^lacement  pump, 
ppm — ^Parts  per  mlUlon  by  veflume. 
ppm  C — Part8-per  million,  carbon, 
psl — Potmds  per  square  Inch. 

3.  A  new  9  86.078-8  is  added  and  reads 
as  follows: 

§  86.078-8  Emission  standards  for  1978 
light  duty  vehicles. 

(a)  (See  paragraph  (a)  of  9  86.077-8) 

(b)  (1)  Evaporative  emissions  fnnn 
gasoline  fueled  light  duty  vehicles  shall 
not  exceed: 

(i)  Hydrocarbons.  6.0  grams  per  test. 

.  (2)  The  standard  set.  forth  in  para¬ 
graph  (b)  (1)  of  this  section  refers  to  a 
composite  sample  of  the  evaporative 
emissions  ct^ected  under  the  conditions 
set  forth  in  Subpart  B  of  this  part  and 
measured  in  accordance  with  those^ro- 
cedures. 

(c)  (See  paragru^  (c)  oi  9  86.077-8)' 

4.  A  new  9  86.078-9  is  added  and  reads 
as  follows: 

§  86.078—9  Emission  standards  for  1978 
light  duty  trucks. 

(a)  (See  paragraph  (a)  of  9  86.077-9) 

(b) (1)  Evaporative  emissloDs  frxnn 
1978  model  year  gasoline  fueled  light 
duty  trucks  shall  not  exceed: 

(1)  Hydrocarbons.  6.0  grams  per  test 

(2)  The  standard  set  forth  in  para¬ 
graph  (b)(1)  of  this  section  refers  to  a 
composite  sample  of  the  evaporative 
emissions  collected  tmder  the  conditions 
set  forth  in  Subpart  B  of  this  part  and 
measured  in  accordance  with  those  pro¬ 
cedures. 

(c)  (See  paragraph  (c)  of  9  86.077-9) 

5.  A  new  9  86.078-21  is  added  and  reads 
as  follows: 

§  86.078-21  Application  for  certifica¬ 
tion. 

(a)  through  (b)  (3)  (See  paragraphs 

(a)  through  (b)  (3)  of  9  86.077-21) 

(4)  (1)  A  description  of  the  proposed 
mileage  (or  service)  accumulation  pro¬ 
cedure  for  diuabillty  testing. 

(il)  A  description  of  the  test  proce¬ 
dures  to  be  used  to  establish  the  evapora¬ 
tive  emission  deterioration  factors  re¬ 
quired  to  be  determined  and  supplied  in 
9  86.077-23 (a)  (2). 

(b)  (5)  through  (c)  (See  paragraphs 

(b)  (5)  through  (c)  of  9  86.077-21) 

6.  A  new  9  86.078-22  is  added  and  reads 
as  follows: 

§  86.078—22  Approval  of  application  for 
certification  test  fleet  selections. 

(a)  through  (c)  (See  paragrai^s  (a) 
through  (c)  of  9  86.077-22) 

(d)  The  Administrator  does  not  ap¬ 
prove  the  test  procedures  for  establish¬ 
ing  the  evaporative  onlsslon  deteriora¬ 
tion  factors.  Hie  manufacturer  sbaii 
submit  the  procedures  as  required  In 


9  86.078-21  (b)(4)  (11)  prior  to  the  Ad¬ 
ministrator’s  selection  of  the  test  fleet 
under  9  86.078-24(b)  (1)  and  if  such  pro¬ 
cedures  will  involve  testing  of  durability 
data  vehicles  selected  by  the  Administra¬ 
tor  or  elected  by  the  manufacturer  under 
9  86.078-24(c)  (1),  prior  to  initiation  of 
such  testing. 

7.  A  new  9  86.078-23  is  add^  and 

reads  as  follows:  ' 

§  86.078-23  Required  data.  ^ 

The  manufacturer  shall  perform  the  ' 
tests  required  by  the  applicable  test  pro¬ 
cedures,  and  submit  to  the  Administra¬ 
tor  the  following  infonnatim:  , 

(a) (1)  Exhaiut  emission  durability 
data  on  such  vehicles  (or  engines)  tested 
in  accordance  with  applicable  test  proce¬ 
dures  and  in  such  numbers  as  specified.  ' 
which  will  show  the  performance  of  the 
systems  installed  on  or  incorporated  in 
the  vehicle  (or  engine)  for  extended 
mileage  (or  extended  operation),  as  well 
as  a  record  of  all  pertinent  maintenance 
(all  maintenance  and  servlctug  for  diesdl 
heavy  duty  engines)  performed  on  the 
test  vehicles  (or  test  engines) . 

(2)  Evaporative  emission  deterioration 
factors  for  each  evaporative  emission 
family — evaporative  emission  contnd 
system  combination  and  all  test  data, 
that  are  derived  from  testing  described 
imder  9  86.078-21  (b)  (4)  (il)  designed 
and  conducted  in  accordance  with  good 
engineering  practice  to  assure  that  the 
vehicles  covered  by  a  cerUfleate  Issued 
imder  9  86.078-30  will  meet  the  evapora¬ 
tive  emission  standards  in  9  86.078-8  for 
the  useful  life  of  the  vehicle. 

(b)  (1)  (1)  (See  paragraph  (b)  (1)  (1)  of 
9  86.077-23). 

(li)  Emission  data  on  those  vehicles 
selected  imder  99  86.078-24(b)  (1)  (v)  and 
86.078-24(b)  (1)  (vli)  (D)  and  tested  in 
accordance  with  the  applicable  test  pro¬ 
cedures  of  this  subpart  and  m  such  num¬ 
bers  as  therein  specified,  which  shall  be 
tested  at  zero  kilometers  (zero  miles)  at 
any  altitude,  and  under  high  altitude 
conditions  after  6436  kilometers  (4000 
miles)  of  operation  at  any  altitude. 

(b)  (2)  through  (d)  (2)  (See  para¬ 
graphs  (b)  (2)  through  (d)  (2)  of  $  86.- 
077-23) 

(3)  For  evaporative  emission  dura¬ 
bility.  a  statement  of  compliance  with 
paragraph  (a)  (2)  of  this  section. 

8.  A  new  9  86.078-24  is  added  and  reads 
as  follows: 

§  86.078—24  Test  vehicles  and  engines. 

(а) (1)  through  (a)(4)  (See  para- 
grai^  (a)  (1)  through  (a)  (4)  of  9  86.- 
077-24) 

(5)  The  gasoline  fueled  vehicles 
covered  by  an  application  for  certifica¬ 
tion  will  be  divided  Into  groupings  which 
are  expected  to  have  similar  evaporative 
emission  characteristics  throughout  their 
useful  life.  Each  group  of  vehicles  with 
similar  evaporative  anlssion  character¬ 
istics  shall  be  defined  as  a  separate  evap¬ 
orative  emission  family.  ) 

(б)  To  be  classed  in  the  same  evapo¬ 
rative  emission  family,  vehicles  must  be 
Identical  in  all  of  the  following  respects: 
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(i)  Vapor  storage  device  (e.g.,  can¬ 
ister,  air  cleaner,  crankcase,  induction 
system). 

(ii)  Basic  canister  design. 

<iii)  Fuel  system. 

<  7)  WhM-e  vrfiicles  are  of  a  type  which 
cannot  be  divided  into  evaporative  emis- 
5  ion  families  based  on  the  criteria  listed 
above,  the  Administrator  will  establish 
families  for  those  vdilcles  based  upon 
t  he  features  most  related  to  ttieir  evapor¬ 
ative  emission  characteristics. 

(b)(1)  (i)  (See  paragraph  (b)(1)  (i) 
of  S  86.077-24), 

(ii)  Vehicles  of  each  engine  family 
will  be  divided  into  engine  displacement- 
exhaust  emission  control  syston  combi¬ 
nations  as  applicable.  A  projected  sales 
voltime  will  be  established  for  each  com¬ 
bination  for  the  model  year  for  which 
certification  is  sought.  One  vehicle  of 
each  combination  will  be  selected  in  order 
of  decreasing  projected  sales  volume 
tmtil  70  percait  of  the  projected  sales  of 
a  manufacturer's  total  production  ot  ve¬ 
hicles  of  that  engine  family  is  r^re- 
sented,  <xc  until  a  maximum  of  four  ve¬ 
hicles  is  selected.  If  any  single  combina¬ 
tion  represents  over  70  percoit,  then  two 
v^cles  of  that  cmnblnatlon  may  be 
selected.  The  v^ilcle  selected  for  each 
c<xnldnati(m  win  be  specified  by  the  Ad¬ 
ministrator  as  to  such  features  as  engine 
code,  transmission  type,  fuel  system,  and 
inertia  weight  class. 

(ill)  through  (v)  (See  paragraphs  (b) 
(IKUi)  tiirough  (b)(1) (v)  of  8  86.077- 
24). 

(Vi)  The  Administrator  may  combine 
testing  requlremoitB  for  any  vdilcle 
selected  under  paragraph  (b)(1)  (v)  or 
(b)  (1)  (vii)  (D)  of  this  section  with  the 
testing  requirements  for  any  similar  ve¬ 
hicle  in  the  same  oigine-system  ccxnbi- 
nation  sdected  under  paragraph  (b)  (1) 
(ii),  (ill),  or  (iv)  of  this  section  or  any 
similar  vehicle  in  the  same  engine-sys¬ 
tem.  evaporative  onission  family,  evap¬ 
orative  emission  control  system  combina¬ 
tion  sheeted  under  (b)  (1)  (vii)  (A)  or 

(B)  of  this  section.  The  testing  require- 
m^ts  may  be  e<Mnbined  by  the  Admin¬ 
istrator  requiring  a  v^lcle  selected  for 
testing  under  paragraphs  (b)(1)  (11), 
(ill).  (Iv),  (vii)  (A),  or  (vil)(B)  of  this 
section  to  be  mo^fied  (if  necessary) 
after  mileage  accumulation  and  emission 
testing  for  the  purpose  of  d^onstrat- 
ing  ccunpllance  with  S  86.078-23  (b)  (1) 
(II). 

(vii)  (A)  Vehicles  of  each  evaporative 
emission  famUy  will  be  divided  into  evap¬ 
orative  emission  control  systems.  One  ve¬ 
hicle  of  each  evaporative  emission  con¬ 
trol  system  within  the  evaporative  emis¬ 
sion  family  will  be  selected. 

(B)  The  Administrator  may  select  a 
maximum  of  four  (4)  additional  vehicles 
within  each  evaporative  emission  family 
based  upon  features  indicating  that  they 
may  have  the  highest  evaporative  emis¬ 
sion  levels  of  vehicles  In  that  family. 

(C)  The  Administrator  may  determine 
that  the  vehicles  selected  under  para- 
graidis  (b)(1)  (1)  through  (vl)  of  this 
section  may  be  used  to  satisfy  the  re- 
quinunents  of  paragraphs  (b)(1)  (vll) 
(A)  and  (B)  oi  this  section. 
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(D)  The  Administrator  will  also  select 
one  vehicle  for  each  evaporative  ertiission 
control  system  within  each  evaporative 
family  for  which  vehicles  are  to  be  sold 
at  high  altitude. 

(E)  Vehicles  selected  imder  paragraph 
(b)  (1)  (V)  of  this  section  may  be  used  to 
satisfy  the  requirements  of  paragraph 
(b)(1)  (vii)  (D)  of  this  section. 

(b)(2)  through  (g)  (See  paragraphs 
(b)(2)  through  (g)  of  8  86.077-241). 

9.  A  new  8  86.078-25  is  added  and  reads 
as  follows: 

§  86.078—25  Maintenance. 

(a)  (1)  (See  paragraph  (a> « 1 )  of  §  86  - 
077-25). 

(a)(2)(i)  Scheduled  maintenance  on 
the  engine,  emission  control  system,  and 
fuel  system  of  durability  vehicles,  se¬ 
lected  by  the  Administrator  or  elects  by 
the  manufacturer  under  8  86.078-24(c) 
(1),  shall  be  scheduled  for  performance 
during  durabili^  testing  at  the  same 
mileage  intervals  that  will  be  specified 
in  the  manufacturer’s  maintenance  in¬ 
structions  furnished  to  the  ultimate  pur¬ 
chaser  of  the  motor  vehicle.  Such  main¬ 
tenance  shall  be  performed,  except  as 
provided  in  paragraph  (a)  (6)  (ill)  of  this 
section,  only  under  the  following  provi¬ 
sions. 

(a)(2)(i)(A)  through  (a)(2)(v)(A) 
(1)  (See  paragraphs  (a)(2)(i)(A) 
throufidi  (a)(2)(v)(l)  of  8  86.077- 
25). 

(2)  Has  made  a  determination  that 
the  need  for  maintenance  or  r^iairs  is 
indicated  by  an  overt  Indication  of  mal- 
funetkm  such  as  persistent  misfire,  vehi¬ 
cle  stall,  overheating,  fluid  leakage,  loss 
of  oil  pressure,  or  charge  Indicator  warn¬ 
ing.  For  the  evaporative  system,  this 
overt  indication  may  be  indicated  by 
such  items  as  fuel  odor  or  fluid  leakage. 

(a)(2)(v)(B)  through  (a)(3)(l)  (See 
paragraphs  (a)(2)(v)(B)  through  (a) 

(3)(i)  of  8  86.077-25). 

(a)(3)(li)  Maintenance  on  Emission 
data  vehicles  selected  under  8  86.078-24 
(b)  (1)  (V)  or  24(b)  (1)  (vU)  (D)  and  per¬ 
mitted  to  be  tested  for  purpoees  of  8  86.- 
078-23(b)  (1)  (ii)  under  the  provisions  of 
8  86.078-24(b)  (1)  (vi)  may  be  performed 
in  conjunction  with  emission  control  sys¬ 
tem  modifications  at  the  6436  kilometer 
(4000  mile)  test  point,  and  shall  be  per¬ 
formed  hi  accordance  with  the  mainte¬ 
nance  Instructions  to  be  provided  to  the 
ultimate  p(ut:haser  required  under  8  86.- 
077-38. 

(a)(3)(lii)  through  (d)  (See  para¬ 
graphs  (a)  (3)  (ill)  through  (d)  of 
8  86.077-25) 

10.  A  new  8  86.078-26  is  added  and 
reads  as  follows: 

§  86.078-26  Mileage  and  service  acen- 
nralation ;  emission  measurements. 

(a)(1)  and  (a)(2)  (See  paragraphs 
(a)(1)  and  (a)(2)  of  8  86.077-26) 

(3)  Eknlssion  data  vehicles. 

(1)  Oasoline-fueled. 

(A)  Each  ■  gasoline-fueled  emission 
data  vehicle  shall  be  driven  4000  miles 
with  all  emission  control  systems  in¬ 
stalled  and  operating.  C<Mnplete  exhaust 
emission  tests  shall  be  conducted  at  lero 


miles  and  4000  miles  on  those  vehicles 
selected  under  8  86.178-24  (b)  (1)  (1) 
through  (b)(1) (vi).  Complete  evapora¬ 
tive  emission  tests  shall  be  conducted  at 
4000  miles  on  those  vehicles  selected 
under  8  86.078-24 (b)  (1)  (vii) .  The  manu¬ 
facturer  may  at  his  option  test  the  ve¬ 
hicles  selected  under  8  86.078-24(b)(l) 
(vii)  up  to  three  times  at  the  4000  mile 
test  point  as  long  as  the  ±250  mile  test 
tolerance  is  adhered  to.  The  Administra¬ 
tor  may  determine  under  8  86.078-24  (f) 
that  no  testing  is  required. 

(B)  The  emission  data  v^icle(s) 
selected  for  testing  under  8  86.078-24  (b) 
(1)  (v)  or  (b)  (1)  (vii)  (D)  shall  be  driven 
6436  kilometers  (4000  miles)  at  any  al¬ 
titude.  Emission  tests  shall  be  conducted 
at  zero  kilometers  (zero  miles)  at  any 
altitude  and  6436  kilmneters  (4000  miles) 
under  high  altitude  conditions. 

(C)  The  emission  data  vehicle(s) 
selected  for  testing  under  8  86.078-24 
(b)(1)  (V)  or  (b)(1)  (vU)(D)  and  per¬ 
mitted  to  be  tested  for  purposes  of 
8  86.078-23(b)  (1)  (ii)  imder  the  provi¬ 
sions  of  8  86.078-24 (b)(l)(vl)  shall  be 
driven  6436  kilometers  (4000  miles)  at 
low  altitude.  Emission  tests  shall  be  con¬ 
ducted  at  zero  kilometers  (zero  miles)  at 
low  altitude  and  6436  kilometers  (4000 
miles)  under  both  low  and  high  altitude 
conditions.  For  the  purposes  of  this  sub- 
paragraph,  low  altitude  means  any  eleva¬ 
tion  less  than  549  meters  (1800  feet). 

(a)  (3)  (ii)  through  (a)  (3)  (U)  (C)  (See 
paragraphs  (a)  (3)  (11)  through  (a)  (3) 
(ii)  (C)  of  8  86.077-26) 

(4)  Durability  data  vehicles 

(i)  Oosoline  Fueled.  Each  gasoline 
fueled  diuability  data  vehicle  selected  by 
the  Administrator  or  elected  by  the  man¬ 
ufacturer  under  8  86.078-24(c)  (1)  shaU 
be  driven,  with  all  emission  control  sys¬ 
tems  installed  and  operating  for  50,000 
miles  or  such  lesser  distance  as  the  Ad¬ 
ministrator  may  agree  to  as  meeting  the 
objective  of  this  procedure.  Complete 
exhaust  emission  tests  shall  be  made  on 
all  durability  data  vehicles  selected  by 
the  Administrator  or  elected  by  the  man¬ 
ufacturer  under  8  86.078-24(c)  at  the 
following  mileage  points:  0;  5000;  10,000; 
15,000;  20,000;  25,000;  30,000;  85,000; 
40,000;  45,000;  50,000.  The  Administrator 
may  determine  under  8  86.078-24 (f)  that 
no  testing  is  required. 

(a)(4)(ii)  through  (a)  (10)  (See  para¬ 
graphs  (a)  (4)  (ii)  through  (a)  (10)  of 
8  86.077-26) 

(a)  (11)  This  section  does  not  apply  to 
testing  conducted  to  meet  the  require¬ 
ments  of  8  86.078-23 (a) (2). 

(b)  through  (c)  (see  paragraidis  (b) 
through  (c)  of  8  86.077-26) 

11.  A  new  8  86.078-28  is  added  and 
reads  as  follows: 

8  86.07S-28  CompKance  with  emisskNi 
standards. 

(a)(1)  through  (a)(3)  (see  para¬ 
graphs  (a)(1)  through  (a)(3)  of 
8  86.077-28) 

(4)  The  procedure  for  detenulning 
compliance  of  a  new  motor  vdtiele  with 
exhaust  emission  standards  Is  as  fol¬ 
lows: 
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(1)  Separate  emission  deterioration 
factors  shall  be  determined  from  the  ex¬ 
haust  emission  results  of  the  diirablllty 
data  vehlcle(s)  for  each  engine-system 
condition.  A  separate  factor  shall  be  es¬ 
tablished  for  exhaust  HC,  exhaust  CO, 
and  exhaust  NOx  for  each  engine  sys¬ 
tem  combination.  A  separate  evaporative 
emission  deterioration  factor  shall  be 
determined  for  each  evaporative  emis¬ 
sion  family-evaporative  emission  c(xi- 
trol  system  combination  from  the  testing 
conducted  by  the  maniifactiurer. 

(A)  The  i^licable  results  to  be  used 
in  determining  the  exhaust  ratission  de¬ 
terioration  factors  for  each  engine-sys¬ 
tem  combination  diall  be: 

(1)  All  valid  exhaust  emission  data 
from  the  tests  required  under  §  86.078- 
26(a)  (4) ,  except  the  zero  mile  teste.  This 
shall  Include  the  ofBdal  teet  results,  as 
detomlned  In  i  86.078-29  for  all  teste 
conducted  on  all  durability  data  v^ilcles 
of  the  combination  selected  under 
i  86.078-24(0)  (Including  all  vehicles 
elected  to  be  operated  by  the  manufac¬ 
turer  under  S  86.078-24(c)  (1)  (11) ) . 

(2)  All  exhaust  emission  data  from 
the  teste  conducted  before  and  after  the 
scheduled  maintenance  provided  In 
i  86.078-25 (a). 

(3)  All  exhaust  emission  data  from 
teste  required  by  maintenance  a];H>roved 
imder  S  86.079-25,  in  those  cases  where 
the  Administrator  conditioned  his  ap¬ 
proval  for  the  performance  of  such 
malntmance  on  the  inclusion  of  such 
data  In  the  deterioration  factor  calcula¬ 
tion. 

(B)  An  applicable  exhaust  emission 
results  shall  be  plotted  as  a  function 
of  the  mileage  on  the  system,  rounded 
to  the  nearest  mile,  and  the  best  fit 
stralcdit  lines,  fitted  by  the  method  of 
least  sqtiares,  shall  be  drawn  thrpucdi  all 
these  data  points.  The  Interpolated 
4,000-  and  50,000-mlle  points  (m  this  line 
must  be  within  the  standards  movlded 
in  9  86.078-8  or  9  86.078-9,  as  applicable, 
or  tile  data  will  not  be  acceptable  for 
use  In  calculation  of  a  deterioration  fac¬ 
tor,  unless  no  aivUcable  data  point  ex¬ 
ceeded  the  standard.  An  exhaust  emis¬ 
sion  deterioration  ftu>tor  shall  be  calcu¬ 
lated  for  each  engine-system  combina¬ 
tion  as  follows: 

factor=Exliau8t  emissions  Interpolated  to 
50,000  miles/ezhaust  emission  In- 
teipolated  to  4,000  mUes. 

These  interpolated  values  shall  be  carried 
out  to  a  minimum  of  four  places  to  the 
right  of  the  decimal  point  before  dividing 
one  by  the  other  to  determine  the  de¬ 
terioration  factor.  The  results  shall  be 
rounded  to  three  places  to  the  right  of 
the  decimal  p<tot  in  accordance  with 
ASTM  E  29-67. 

(C)  An  evaporative  nnlsslons  deteri¬ 
oration  factor  shall  be  determined  from 
the  testing  (xmducted  as  described  in 
9  86.078-21  (b)  (4)  (11),  for  each  evapora¬ 
tive  emission  family-evaporative  emis¬ 
sion  control  system  (xmiblnatlon  to  indi¬ 
cate  the  evaporative  emission  levd  at 
50,000  miles  relative  to  the  evaporative 
emission  level  at  4,000  miles  as  follows: 
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fsctor^E>7aporatlve  emission  level  at  50,000 
miles  minus  the  evaporative  emis¬ 
sion  level  at  4,000  miles. 

The  factor  diall  be  established  to  a  min¬ 
imum  of  two  places  to  the  right  qf  the 
declmaL 

(ii)  (A)  The  official  exhaust  emission 
test  results  for  each  emission  data  vehi¬ 
cle  at  the  4000  mile  test  point  shall  be 
multiplied  by  the  appropriate  deteriora¬ 
tion  factor:  Provided,  That  If  a  deterio¬ 
ration  factor  as  ciHnputed  in  paragrai^ 
(a)  (4)  (1)  (B)  of  this  section  Is  less  than 
one,  that  deterioration  factor  shall  be 
one  for  the  purposes  of  this  paragraph. 

(B)  The  official  evcqxirative  emission 
test  results  for  each  evaporative  emission 
data  vehicle  at  the  400)0  mile  test  point 
shall  be  adjusted  by  addition  of  the  ap- 
IH-oprlate  deterioration  factor:  Provided. 
That  If  a  deterioration  factor  as  com¬ 
puted  In  paragraph  (a)  (4)  (1)  (c)  of  this 
section  Is  less  thw  zero,  that  deteriora¬ 
tion  factor  shall  be  zero  for  the  purposes 
of  tbin  paragraph. 

(a)  (4)  (111)  (See  paragraph  (a)  (4)  (Ul) 
of  9  86.077-28) 

(iv)  Every  test  vehicle  of  an  engine 
family  must  comply  with  the  exhaust 
emission  standards,  as  determined  In 
paragrt^ih  (a)  (4)  (111)  of  this  section,  be¬ 
fore  any  vehicle  In  that  family  may  be 
certified. 

(V)  Every  test  vehicle  of  an  evapora¬ 
tive  emission  family  must  comply  with 
the  evaporative  emission  standards,  as 
determined  In  paragrai^  (a)  (4)  (ill)  of 
this  secticm,  before  any  vehicle  In  that 
family  may  be  certified. 

(b)  throigh  (c)  (See  paragraphs  (b) 
through  (c)  of  9  86.077-28) 

12.  A  new  9  86.078-29  Is  added  and 
reads  as  follows: 

§  86.078-29  Testing  by  the  Administra¬ 
tor. 

(a)(1)  through  (a)(3)(l)  (See  para¬ 
graphs  (a)  (1)  through  (a)  (3)  (1)  of 
9  86.077-29) 

(11)  Whenever  the  Administrator  does 
not  conduct  a  test  on  a  test  vehicle  at  a 
test  point,  the  manufacturer’s  test  data 
will  be  acc^ted  as  the  official  data  for 
that  test  point:  Provided,  That  If  the  Ad¬ 
ministrator  makes  a  determination  based 
on  testing  under  paragraph  (a)  (2)  of 
this  section,  that  there  is  a  lack  of  cor¬ 
relation  between  the  manufacturer’s  test 
equipment  and  the  test  equipment  used 
by  the  Administrator,  no  manufacturer’s 
test  data  will  be  accepted  for  purposes 
of  certification  imtil  the  reasons  for  the 
lack  of  correlation  are  determined  and 
the  validity  of  the  data  Is  estaUlshed  by 
the  manufacturer,  and  further  provided, 
that  If  the  Administrator  has  reasonable 
basis  to  believe  that  any  test  data  sub¬ 
mitted  by  the  manufacture’  Is  not  ac¬ 
curate  or  has  been  obtained  in  violation 
of  any  iHrovlslons  of  this  part,  the  Ad¬ 
ministrator  may  refuse  to  accept  that 
data  as  the  official  data  pending  retest¬ 
ing  or  submission  or  further  information. 
If  the  manufacture  conducts  more  than 
one  test  el  a  vehicle,  as  authorized  un¬ 
der  9  86.078-26(a)(3)(l)(A).  the  data 


35631 

from  the  last  test  In  that  series  of  teste 
on  that  vehicle,  will  constitute  the  official 
data. 

(a)  (3)  (ill)  (A)  (See  paragraph  (a)  (3) 
(lU)  (A)  of  §  86.077-29) 

(B)  If  the  Administrator  determines 
that  the  test  data  developed  on  an  emis¬ 
sion  data  vehicle  imder  paragraph  (a) 
(3)  (1)  of  this  section  would  cause  that 
vehicle  to  fail  due  to  excessive  4000  mile 
emissions  or  by  application  of  the  appro¬ 
priate  deterioration  factor,  then  the 
following  procedure  shall  be  observed: 

(a)  (3)  (ill)  (B)  (1)  through  (b)  (See 
paragraphs  (a)  (3)  (111)  (B)  (1)  through 
(b)  of  9  86.077-29) 

13.  A  new  9  86.078-30  Is  added  and 
reads  as  follows: 

§  86.078—30  Certification. 

(a)  (1)  and  (a)  (2)  (See  paragraphs 

(a)  (1)  and  (a)  (2)  of  9  86.077-30) 

(3)  One  such  certificate  will  be  issued 
for  each  engine  family— evaporative 
family  combination  and  will  certify  com¬ 
pliance  with  no  more  than  one  set  of 
ainillcable  standards. 

(a) (4)  through  (a)(7)  (See  para¬ 
graphs  (a)  (4)  throuiBdx  (a)  (7)  of 
9  86.077-30) 

(b)  (1)  The  Administrator  will  deter¬ 
mine  whether  a  vehicle  (or  engine) 
covered  by  the  application  comidles  with 
apifilcable  standards  by  observing  the 
following  relationships: 

(1)  Light  duty  vehicles  uid  light  duty 
trucks. 

(A)  The  durability  data  vehlcle(s)  se¬ 
lected  under  9  86.078-24  (c)  (1)  (1)  shall 
represent  all  vehicles  of  the  same  engine- 
system  combinatkm. 

(B)  The  emission  data  v^lcle(8)  se¬ 
lected  under  9  86.078-24  (b)(1)  (11). 

(b) (1) (Hi),  and  (b)(1) (Iv)  shall  repre¬ 
sent  all  vehicles  of  the  same  englne- 
ssrstem  c<xnblnation  as  applicable  to  be 
sold  below  4000  ft. 

(C)  The  ranlssion  data  vehlcle(s)  se¬ 
lected  under  9  86.078-24  (b)  (1)  (vU)  (A) 
and  (b)  (1)  (vii)  (B)  shall  represent  all 
vehicles  of  the  same  evaporative  control 
system  within  the  evapmratlve  family,  as 
applicable,  to  be  sold  below  4000  ft. 

(D)  The  emission  data  v^cle(s)  se¬ 
lected  under  9  76.078-24(b)  (1)  (v)  shaU 
represent  all  vehicles  of  the  same  engine 
system  combination  to  be  sold  at  high 
altitude. 

(E)  The  emission  data  vehlcle(s)  se¬ 
lected  under  9  86.078-24(b)  (1)  (vU)  (D) 
shall  represent  all  vehicles  of  the  same 
evaporative  contrifi  system  within  the 
evaporative  family  sold  at  high  altitude. 

(b)(1)  (11)  through  (b)(l)(lll)(C) 
(See  paragraphs  (b)  (1)  (11)  through  (b) 
(1)  (ill)  (C)  of  9  86.077-30) 

(2)  The  Administrator  will  proceed  as 
In  paragraph  (a)  cd  this  section  with 
respect  to  the  vehicles  bdonglng  to  an 
engine  family — evaporative  family  com¬ 
bination,  all  of  which  comply  with  all 
applicable  standards. 

(3)  (See  paragraph  (b)  (3)  of  9  86.077- 
30) 

(4)  The  manufacturer  may,  at  his  op¬ 
tion.  proceed  with  any  of  the  fifilowlng 
alternatives  with  respect  to  an  emission 
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data  vdilcle  determined  not  in  compli¬ 
ance  with  all  an^cable  standard*  for 
which  It  was  tested. 

(D  Request  a  hearing  under  8  86.078- 
6;  or 

(ID  Remove  the  vdilcle  configmatlon 
(or  evaporative  vdilcle  configmatlon  as 
applicable)  which  failed  from  his  appli¬ 
cation; 

(A)  If  the  failed  vehicle  was  tested  for 
compliance  with  exhaust  emission  stand¬ 
ards  only:  The  Administrator  may  select, 
in  place  of  the  failed  vehicle.  In  acc<N^- 
ance  with  the  selection  criteria  employed 
in  selecting  the  failed  vehicle,  a  new 
emission  data  v^iicle  to  be  tested  for 
exhaust  emission  compliance  only. 

(B)  If  the  failed  vehicle  was  tested 
for  compliance  with  both  exhaust  and 
evaporative  emission  standards:  The 
Administrator  may  select.  In  place  of  the 
failed  vdilcle.  In  accordance  with  the 
sdection  crlttf  la  employed  In  sheeting 
the  failed  vehicle,  a  new  emission  data 
vdilcle  which  will  be  tested  for  comifll- 
ance  with  both  exhaust  and  evaporative 
emissions  standards.  If  one  vdilcle  can¬ 
not  be  sdected  in  accordance  with  the 
selection  criteria  onployed  In  sheeting 
the  failed  vdiicle,  thrai  two  vehicles  may 
be  selected  (Le..  one  vdilcle  to  satisfy 
the  exhaust  emission  v^icle-selectlon 
criteria,  and  one  v^lcle  to  satisfy  the 
evaporative  emisskm  vdiicle-selectlon 
criteria)  both  of  which  wlU  be  tested  for 
compliance  with  both  exhaust  and  evap¬ 
orative  anlssltm  standards;  or 

(iii)  Remove  the  vehicle  configuration 
(or  evaporative  vdilcle  configuration,  as 
applicable)  which  failed  from  his  apidl- 
cation  and  add  a  v^ilcle  configuTatlon(8) 
(or  evi4X>ratlve  vehicle  configuration  (s) 
as  applicable)  not  previously  listed.  The 
Administrator  may  require  if  ai^llcable 
that  the  failed  v^cle  be  modified  to  the 
new  engine  code  (or  evaporative  emission 
code  as  applicable)  and  d^emstrate  by 
teslhig  that  It  meets  applicable  standards 
for  which  It  was  originally  tested.  In 
addition,  the  Administrator  may  select, 
In  place  of  the  failed  vehicle,  a  new  emis¬ 
sion  data  v^cle  (or  vdUcles)  which  may 
be  tested  for  compliance  with  both  ex¬ 
haust  and  evaporative  emissions  stand¬ 
ards;  or 

(Iv)  Correct  a  component  or  syst«n 
malfunction  and  show  that  with  a  cor¬ 
rectly  functioning  system  or  ccmiponent, 
the  failed  vdiicle  meets  applicable  stand¬ 
ards  for  which  it  was  orlEhially  tested. 
The  Administrator  may  require,  a  new 
emission  data  vehicle,  of  Identical  v^lcle 
configuratkm  (or  evaporative  vehicle 
configuration  as  applicable)  to  the  failed 
vdilde,  to  be  operated  and  tested  for 
compliance  with  the  applicable  standards 
f OT  which  the  failed  vehicle  was  originally 
tested. 

(c)  (See  paragraph  (C)  of  8  86.077- 
30) 

14.  A  new  8  86.078-35  is  added  and 
reads  as  follows: 

§  86.078-35  Labeling. 

(a)  Through  (a)  (1)  (ill)  (B)  (See 
paragn^ihs  (a)  through  (a)  (1)  (ill)  (B) 
or  8  86.077-35) 
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(C)  Engine  displacement  (In  cubic 
Inches) ,  raglne  family  IdenUficaticm  and 
evaporative  family  identlficatton. 

(a)  (1)  (UD  (D)  through  (c)  (See  para- 
graih  (a)  (1)  (ill)  (D)  through  paragraih 
(c)  of  8  86.077-35) . 

15.  Subpeu-t  B  is  enlarged  by  adding 
88  86.101-78  through  86.145-78  (effective 
for  the  1978  model  year)  which  read  as 
follows: 

Subpart  B — Emisatan  RMpilatkma  for  1977  and 
Latar  Modal  Yaar  Naw  Ught  Duty  Vahiclas  and 
New  Light  Duty  Trucka;  Teat  Procadures 

Sec. 

86.101  Applicability. 

88.102  Definitions.  . 

88.103  Abbrevlfitlons. 

88.104  Section  numbering,  construction. 

88.106  Introduction;  atruotura  of  aubpart. 

88.106  Equipment  required;  overview. 

88.107  Sampling,  and  analytical  system 

evaporative  emissions. 

88.108  Dynamometer. 

86.109  Exbaust  gas  sampling  system. 

88.110  [Reserved] 

86.111  Exhaxist  gas  analyUcal  system. 

86.112  [Reserved] 

88.113  Fuel  specifications. 

88.114  Analytical  gases. 

88.115  EPA  urban  dynamometer  driving 

schedule. 

86.116  Calibrations,  frequency  and  overview. 

88.117  Ev^>orative  emission  enclosure  cali¬ 

brations. 

86.118  Dimamometer  calibration. 

86.119  Constant  volume  sampler  calibration. 

86.120  [Reserved] 

86.121  Hydrocarbon  analyzer  calibration. 

86.122  Carbon  monoxide  analyzer  callbra- 

tUm. 

86.123  (^ides  of  nitrogen  analyzer  calibra¬ 

tion. 

88.124  Carbon  dioxide  analyzer  calibration. 

88.125  [Reserved] 

88.126  Calibration  of  other  equipment. 

88.127  Test  procedures,  overview. 

86.128  Transmissions. 

86.129  Road  load  power  and  Inertia  weight 

determination . 

86.130  Test  sequence,  general  requirements. 

86.131  Vehicle  prepcu'atlon. 

86.132  Vehicle  preconditioning. 

86.133  Diurnal  breathing  loss  test. 

86.134  Running  loss  test. 

86.135  Dynamometer  procedure. 

86.136  Engine  starting  and  restarting. 

86.137  Dynamometer  test  runs. 

86.138  Hot  soak  test. 

86.139  [Reserved] 

88.140  Exhaust  sample  analysis. 

88.141  [Reserved] 

88.142  Records  required. 

86.143  Calciilatlons;  evaporative  emissions. 

86.144  Calculations;  exhaust  emissions. 

86.145  [Reserved] 

AiTTHoamr:  Secs.  202,  206,  207,  208,  and  301 
(a)  of  the  Clean  Air  Act,  as  amended  (42 
UJ3.C.  1857P-1,  1867P-5,  1857P-6a,  1867P-6, 
1857g(a) ) 

Subpart  B — Emission  Regulations  for  1977 
and  Later  Model  Year  New  Light  Duty 
Vehicles  and  New  Light  Duty  Trucks; 
Test  Procedures 

§  86.101—78  (^neral  applicability. 

(a)  The  provisions  of  this  subpart  are 
applicable  to  1977  and  later  model  year 
new  light  duty  vehicles  and  light  duty 
trucks. 

(1)  SecUons  86.101-78  through  86.145- 
78  apply  for  1978  and  later  model  years. 

(2)  Sections  86.177-1  through  86.177- 
23  apply  for  the  1977  model  year  only. 


(b)  Provisions  of  this  subpart  apply  to 
tests  perfomed  by  both  the  Admlnlstrsi- 
tor  and  motor  vehicle  manufacturers. 

S  86.102-78  -  Definitions. 

The  definitions  In  1 1  86.077-2  and  86.- 
078-2  aivly  to  this  subpart. 

§  86.103—78  Abbreviations. 

The  abbreviations  in  S  86.078-3  apply 
to  this  subpart. 

§  86.104—78  Section  numbering,  con¬ 
struction. 

(a)  The  model  year  of  initial  applica¬ 
bility  i»  indicated  by  the  section  number. 
The  two  digits  following  the  hyphen  des¬ 
ignate  the  first  model  year  for  which  a 
section  is  effective.  A  section  remains  ef¬ 
fective  tmtil  superseded. 

Example.  Section  88.111-78  appUes  to  the 
1978  and  subsequent  model  years  untU  su¬ 
perseded.  If  a  1 88.111-81  la  promulgated  it 
would  take  effect  beginning  with  the  1981 
model  year;  i  88.111-78  would  apply  to  model 
years  1978  through  1980. 

(b)  Unless  indicated,  all  provisions  in 
this  subpart  apply  to  both  gasoline  and 
diesel  fueled  v^ilcles. 

§  86.105—78  Introduction,  structure  of 
subpart. 

(a)  This  subpart  describes  the  equip¬ 
ment  required  and  the  procedures  to  fol¬ 
low  in  order  to  perform  exhaust  and 
evaporative  emission  tests  on  light  duty 
vehicles  and  light  duty  trucks.  This  Sub¬ 
part  A  sets  forth  the  testing  requirements 
and  test  Intervals  necessary  to  comply 
with  EPA  certification  prixiedures. 

(b)  Three  t<Hii(»  are  addressed  in  this 
subpart.  Sections  86.106  through  86.115 
set  forth  specifications  and  equipment 
requirements;  §{  86.116  through  86.126 
discuss  calibration  methods  and  fre¬ 
quency;  test  procedures  and  data  re¬ 
quirements  are  listed  (in  approximate 
order  of  performance)  in  86.127 
through  86.145. 

§  86.106—78  Equipment  required ;  over¬ 
view. 

(a)  This  subpart  contains  procedures 
for  both  exhaust  and  evaporative  emis¬ 
sions  tests  on  diesel  or  gasoline  fueled 
light  duty  vehicles  and  light  duty  trucks. 
Certain  items  of  equiixnent  are  not  nec¬ 
essary  for  a  particular  test,  e.g.,  evapo¬ 
rative  enclosure  when  testing  .diesel  ve¬ 
hicles.  EquiiHnent  required  and  specifica¬ 
tions  are  as  follows : 

(1)  Evaporative  emission  tests,  gaso¬ 
line  /ueZed  vehicles.  The  evaporative 
emission  test  is  closely  related  to  and 
connected  with  the  exhaust  emission  test. 
All  vehicles  tested  for  evaporative  emis¬ 
sions  must  be  tested  for  exhaust  emis¬ 
sions.  Further,  unless  the  evaporative 
emission  test  is  waived  by  the  Adminis¬ 
trator  under  S  86.077-26.  all  gasoline 
fueled  vehicles  must  undergo  both  tests. 
(Diesel  vehicles  are  excluded  from  the 
evaporative  emissiem  standard.)  Section 
86.107  specifies  the  necessary  equijxnent. 

(2)  Exhaust  emission  tests.  All  vehicles 
subject  to  this  subpart  are  tested  for  ex¬ 
haust  anisslons.  Dlesd  and  gasoline 
fueled  vehicles  are  tested  Id^Ucally  with 
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the  exception  of  hydrocarlxMi  measure- 
ments:  dles^  Tehlclee  reqolre  a  heated 
hydrocarbon  detector.  S  86.109.  All  gaso¬ 
line  fu^ed  vehicles  are  either  tested  tor 
evaporative  «nlsslons  or  undergo  a  di¬ 
urnal  heat  build,  diesel  v^cles  are  ex¬ 
cluded  frcxn  this  requlremait.  Equipment 
necessary  and  ^jeciflcations  appear  in 
SS  86.108  through  86.114. 

(3)  Fuel,  analytical  gas,  and  driving 
schedule  specifications.  P^iel  specifica¬ 
tions  for  exhaust  and  evaporative  emis¬ 
sion  testing  and  for  mileage  accumula¬ 
tion  for  gasoline  and  diesel  fueled  ve¬ 
hicles  are  specified  in  9  86.113.  Analytical 
gases  are  specified  in  9  86.114.  The  EPA 
Urban  Dynamometer  Driving  Schedule 
for- use  in  exhaust  testing  is  specified  in 
9  86.115  and  Appendix  L 

§  86.107—78  Sampling  and  analytical 
system,  evaporative  emissions. 

(a)  Cmnponent  description  (evapora¬ 
tive  emissions  sampling  system) .  Hie  fol¬ 
lowing  ccmiponents  will  be  used  in  evapo¬ 
rative  emissions  sampling  systems  for 
testing  under  this  subpart. 

(1)  Evaporative  emission  measurement 
enclosure.  The  enclosure  shall  be  readily 
secdable,  rectangular  in  shape,  with  space 
for  personnel  access  to  all  sides  of  the 
vehicle.  When  sealed,  the  enclosure  shall 
be  gas  tight  in  accordance  with  9  86.117. 
Interior  surfaces  must  be  impermeable  to 
hydrocarbons.  One  surface  should  be  of 
flexible,  impermeable  material  to  allow 
for  minor  volume  changes,  resulting  fnxn 
temperature  changes.  Wall  design  should 
promote  maximum  dlsslpatlmi  of  heat, 
and  If  artificial  cooling  is  used.  Interior 
surface  temperatures  shall  not  be  less 
than  68*  P  (20*  C). 

(2)  Evaporative  emission  hydrocarbon 
analyzers.  A  hydrocarbon  anahrzer  utiliz¬ 
ing  the  hydrogen  fiame  ionization  prin¬ 
ciple  (FID)  shall  be  used  to  monitor  the 
atmo^here  within  the  enclosure.  Instru¬ 
ment  bypass  fiowmay  be  returned  to  the 
enclosure.  The  FID  shall  have  a  response 
time  to  90  percent  of  final  reading  ot  less 
than  1.5  s,  and  be  capable  of  meeting 
performance  requlremoits  expressed  as 
a  function  of  Cits;  where  Cue  is  the 
specific  enclosure  hydrocarbon  level.  In 
ppm.  corresponding  to  the  evaporative 
emission  standard: 

(i)  Stability  of  the  anals^zer  shall  be 
better  than  0.01  Cstd  ppm  at  both  zero 
and  Cstd±5  ppm  over  a  15  minute  period 
on  all  ranges  used; 

(ii)  Repeatability  of  the  analyzer,  ex¬ 
pressed  as  one  standard  deviation,  shall 
be  better  than  0.005  Csu  iHxn  at  both  zero 
and  C8td±5  ppm  on  all  ranges  used. 

(3)  Evaporative  emission  hydrocarbon 
data  recording  system.  The  electrical 
output  of  the  FID  shall  be  recorded  at 
least  at  the  initiation  and  termination 
of  each  diurnal  or  hot  soak.  The  record¬ 
ing  may  be  by  means  of  a  strip  chart 
pwtentiometric  recorder,  by  use  of  an  on¬ 


line  computer  system  or  other  suitable 
means.  In  any  case,  the  rec(Mrdlng  sys¬ 
tem  must  have  operational  chracterlstlcs 
(signal  to  noise  ratio,  speed  of  response, 
etc.)  equivalent  to  or  better  than  those 
of  the  signal  soiux)e  being  recorded,  and 
must  provide  a  permanent  record  of  re¬ 
sults.  The  record  shall  show  a  positive 
liulicatlon  of  the  Initiation  and  comple¬ 
tion  of  ea(di  diurnal  or  hot  soak  along 
with  the  time  elapsed  between  initiation 
and  completion  of  each  soak. 

(4)  Tank  fuel  heating  system.  The 
tank  fuel  heating  system  shall  consist  of 
a  heat  source  and  a  temperature  con¬ 
troller.  A  typical  heat  source  is  a  2000 
w  heating  Other  sources  may  be 
used  as  required  by  circumstances.  The 
tCTiperature  controller  may  be  manual, 
such  as  a  variable  ventage  transformer, 
or  may  be  automated.  The  heating  sys¬ 
tem  must  not  cause  hc^  spots  on  the  tank 
wetted  surface  which  could  cause  local 
overheating  of  the  fuel.  Heat  must  not  be 
applied  to  the  vapor  in  the  tank  above 
the  liquid  fuel.  The  temperature  cem- 
troller  must  be  capable  of  controlling  the 
fuel  tank  temperature  during  the  diurnal 
soak  to  within  ±3*  F  (1.7*  C)  of  the 
following  equation: 

F=T.+0.4  t 
or  for  SI  units: 

C=T.+  (2/9)t 
Where: 

P=Temperature  In  ’P 
C=Teixq}erature  in  *C 
t=Tlme  since  start  of  test  In  minutes 
T»= Initial  temperatme 

(5)  Temperature  recording  system. 
Strip  chart  recorder(s)  or  autmnatlc 
data  processor  shall  be  used  to  record  en- 
closiue  ambient  and  vehicle  fud  tank 
temperature  during  the  evaporative 
emissions  test.  The  temperature  recorder 
or  data  processor  shall  record  each  tem¬ 
perature  at  least  once  every  minute.  The 
recording  ssrstem  shall  be  capable  of  re¬ 
solving  time  to  ±15s  and  capable  of  re¬ 
volving  temperature  to  ±0.75*  F 
(0.42*0.  The  temperature  recording 
system  (recorder  and  sensor)  shall  have 
an  acciuacy  of  ±2*F  (1.1*0.  The 
recorder  (data  processor)  shall  have  a 
time  accuracy  of  ±158  and  a  precision 
of  ±15s.  Two  ambient  temperatiue 
sensors,  connected  to  provide  one  average 
output,  shall  be  locat^  in  the  enclosure. 
These  sensors  shall  be  located  at  the  ap¬ 
proximate  vertical  centerline  of  each  side 
wall  extending  4  inches  (nominally)  into 
the  enclosure  at  a  height  of  3  ±0.5  ft 
(0.9±0.2  m) .  The  vehicle  fuel  tank  tem¬ 
perature  sensor  shall  be  located  in  the 
fuel  tank  so  as  to  measure  the  tempera¬ 
ture  of  the  prescribed  test  fud  at  the 
approximate  mid-volume  of  the  fuel. 
Manufacturers  shall  arrange  that  vehi¬ 
cles  furnished  for  testing  at  Federal 
certification  facilities  be  equipped  with 


lron-c(»)stantan  Type  J  theimiocouples 
for  measurement  of  fuel  tank  tempera¬ 
ture. 

(6)  Purge  blower.  One  or  more  port¬ 
able  or  fixed  blowers  shall  be  used  to 
purge  the  ^closure.  The  blowers  shall 
have  sufficient  fiow  capacity  to  reduce 
the  enclosure  hydrocarbon  concentration 
frcMn  the  test  level  to  the  ambient  level 
between  tests.  Actual  fiow  capacity  will 
depend  upon  the  time  available  between 
tests. 

(7)  Mixing  blower.  One  or  more  sthall 
blowers  or  fans  with  a  total  capacity  of 
200  to  1000  cfm  shall  be  used  to  mix 
the  contents  of  the  enclosure  during 
evaporative  emission  testing.  No  portion 
of  the  air  stream  shall  be  directed  to¬ 
wards  the  vehicle.  Maintenance  of  uni¬ 
form  concentrations  throughout  the  en¬ 
closure  is  important  to  the  accuracy  of 
the  test. 

§  86.108—78  Dynamometer. 

The  dynamometer  shall  have  a  power 
absorption  unit  for  slmmulatlon  of  road 
load  power  and  fiy  wheete  or  other  means 
of  simtilatlng  the  inertia  weight  as 
specified  in  9  86.129. 

§  86.109—78  Exhaust  gas  Sampling  sys¬ 
tem. 

(a)  (1)  General.  The  exhaust  gas  sam¬ 
pling  i^stem  is  designed  to  measure  the 
true  mass  emissimis  of  v^cle  exhaust. 
In  the  C7VS  concept  of  measuring  mass 
emisskms,  two  conditions  mtist  be  satis¬ 
fied;  the  total  volume  of  the  mixture  of 
exhaust  and  dilutkm  air  must  be  meas¬ 
ured,  and  a  continuously  proportl<med 
sample  of  v<dume  must  be  ccdlected  f  <»: 
ana^ls.  Mass  emissions  are  determined 
from  the  sample  concentraUcm  and 
totalized  fiow  over  the  test  period. 

(2)  Positive  Displacement  Pump.  The 
Positive  Displacement  Pump-Constant 
V<diune  Sampler  (FDP-CVS) ,  Flgxue 
B78-1,  satisfies  the  first  conffition  by 
metering  at  a  constant  temperature  and 
pressure  through  the  pmnp.  The  total 
vedunie  is  measured  by  counting  the 
revolutions  made  by  the  calibrated 
positive  displacement  pump.  The  pro¬ 
portional  sample  is  achieved  by  sampling 
at  a  constant  fiow  rate. 

(3)  Critical  Flow  Venturi.  The  opera¬ 
tion  of  the  Critical  Flow  Venturi-Con¬ 
stant  Volume  Sample  (CFV-CVS),  Fig¬ 
ure  B78-2,  is  based  upon  the  principles  of 
fiuid  dynamics  associated  with  critical 
fiow.  Proportional  sampling  throughout 
temperature  excursions  is  maintained  by 
use  of  a  small  CFV  in  the  sample  line. 
The  variable  mixture  flow  rate  is  main¬ 
tained  at  sonic  velocity,  which  is  directly 
proportimial  to  the  square  root  of  the 
gas  temperatiire,  and  is  computed  con¬ 
tinuously.  Since  the  pressure  and  tem¬ 
perature  are  the  same  at  both  venturi 
inlets,  the  sample  volmne  is  proportional 
to  the  total  volume. 
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(4)  Diesel  sampling.  Diesel  vehicles  re¬ 
quire  a  heated  flame  ionization  (tetector 
(UFID)  for  hydrocarbon  analysis.  The 
sample  must  be  taken  as  close  as  practi¬ 
cal  to  the  mixins  point  of  the  dilution  air 
and  exhaust  sample.  The  HFID,  by  de¬ 
sign.  draws  its  sample  at  a  constant  flow 
rate.  Unless  compensation  for  varying 
flow  is  made  the  HFID  must  be  used 
with  a  constant  flow  system  to  insure  a 
representative  sample. 

(5)  Other  systems.  Other  sampling 
systems  may  be  used  if  shown  to  yield 
equivalent  results,  and  if  approved  in  ad¬ 
vance  by  the  Administrator  (e.g.,  a  heat 
exchanger  with  the  CFV-CVS;  an  elec¬ 
tronic  flow  integrator  without  a  heat  ex¬ 
changer,  with  the  PDP-CVS;  or,  for  die¬ 


sel  HC  measurements,  an  electr<mic  flow 
cmnpensator  with  the  CFV-CVS) . 

(b)  Component  description,  PDP-CVS. 
The  PDP-CVS,  Figure  B78-1,  consists  of 
a  dilution  air  Alter  and  mixing  assembly, 
heat  exchanger,  positive  displacement 
pump,  sampling  system,  and  associated 
valves,  pressure  and  temperature  sensors. 
The  PDP-CVS  shall  conform  to  the  fol¬ 
lowing  requirements: 

(1)  Static  pressure  variations  at  the 
tailpipe<s)  of  the  vehicle  shall  remain 
within  ±5  Inches  of  water  (1.2  kPa)  of 
the  static  pressure  variations  measured 
dining  a  dynamometer  driving  cycle  with 
no  connection  to  the  tailpipe  (s).  (Sam¬ 
pling  systems  capable  of  maintaining  the 
static  pressure  to  within  ±1  inch  of 


water  (0.25  kPa)  will  be  used  by  the  Ad¬ 
ministrator  if  a  written  request  substan¬ 
tiates  the  need  tor  this  closer  tolerance.) 

(2)  The  gas  mixture  temperature, 
measured  at  a  point  immediately  ahead 
of  the  positive  displacement  pump,  shall 
be  within  ±10*  F  (5.8*  C)  of  the  designed 
operating  temperature  at  the  start  of  the 
test.  The  gas  mixture  temperature  varia¬ 
tion  from  its  value  at  the  start  of  the  test 
shall  be  limited  to  ±10*  F  (5.6*  C)  dur¬ 
ing  the  entire  test.  The  temperature 
measuring  system  shall  have  an  accuracy 
and  precision  of  ±2*  P  (1.1*  C). 

(3)  The  pressure  gauges  shall  have  an 
accuracy  and  precision  of  ±3  mm  Hg 
(0.4  kPa) . 

(4)  The  flow  capacity  of  the  CVS  shall 
be  large  enough  to  eliminate  water  ccm- 
densatlon  in  the  system  (300  to  350  cfm, 
0.140  to  0.165  mVs,  is  sufficient  for  most 
vehicles) . 

(5)  Sample  collection  bags  for  dilu¬ 
tion  air  and  exhaust  samples  shall  b«  of 
sufficient  size  so  as  not  to  Impede  sample 
flow. 

(c)  Component  description,  CFV-CVS. 
The  CFV-CVS,  Figure  B78-2  consists  of 
a  dilution  air  filter  and  mixing  assembly, 
cyclone  particulate  separator,  sampling 
voiturl.  critical  flow  venturi,  sampling 
system,  and  assorted  valves,  pressure  and 
t^perature  sensors.  The  CFV-CVS  shall 
conform  to  the  following  requlremmts: 

(1)  Static  pressure  variations  at  the 
tailpipe(s)  of  the  vehicle  shall  rraialn 
within  ±5  inches  of  water  (1.2  kPa) 
the  static  pressiu*e  variations  measured 
during  a  dynamometer  driving  cycle 
with  no  cxmnection  to  the  tallplpets). 
(Sampling  systems  capable  of  maintain¬ 
ing  the  static  pressure  to  within  ±1  inch 
of  water  (0.25  kPa)  will  be  used  by  the 
Administrator  if  a  written  request  sub¬ 
stantiates  the  need  for  this  closer 
t<flerB]ice.) 

(2)  The  temperature  measiuing  sys¬ 
tem  shall  have  an  accuracy  and  precision 
of  ±2*  F  (1.1*  C)  and  a  response  time 
of  0.100  s  to  62.5%  a  t^perature 
change  (as  measured  in  hot  silicone  oil) . 

(3)  The  pressure  measuring  system 
shall  have  an  accuracy  and  precision  of 
±3  mm  Hg  (0.4  kPa) . 

(4)  The  flow  capacity  of  the  CVS  shall 
be  large  enough  to  virtually  eliminate 
water  condensation  in  the  system  (300  to 
350  cfm.  0.142  to  0.165  mVs,  Is  sufficient 
for  most  vdilcles) . 

(5)  Sample  collection  bags  for  dilution 
air  and  exhaust  samples  shall  be  of  suffi¬ 
cient  size  so  as  not  to  Impede  sample  flow. 

§  86.110-78  [Reserved] 

§  86.111—78  Exhaust  gas  analytical  sys> 

tern. 

(a)  Schematic  drawings.  Figure  B78-3 
is  a  schematic  drawing  of  the  exhaust 
gas  anal3rtical  system.  The  schematic  of 
the  hydrocarbon  analysis  train  for  diesel 
fueled  vehicles  is  shown  as  part  of  Figme 
B78-1.  Since  various  configurations  can 
produce  accurate  results,  exact  conform¬ 
ance  with  either  drawing  is  not  required. 
Additional  components  such  as  instru¬ 
ments,  valves,  solenoids,  pumps  and 
switches  may  be  used  to  provide  addi- 
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tlooal  Information  and  coordinate  the 
functicms  of  the  component  systems. 

(b)  Major  component  description.  The 
analytical  system,  Flg\ire  B78-3,  consists 
of  a  flame  ionization  detector  (FTD)  for 
the  determination  of  hydrocarbons,  non- 
dispersive  infrared  analyzers  (NDIB)  for 
the  determination  of  carbon  monoxide 
and  carbon  dioxide  and  a  chemilumines¬ 
cence  analyzer  (CL)  for  the  determina¬ 
tion  of  oxides  of  nitrogen.  A  heated  flame 
ionization  detector  (HFID)  is  used  for 


the  continuous  determination  of  hydro¬ 
carbons  frmn  diesel  fueled  vehides.  Fig¬ 
ure  B78-1.  The  exhaust  gas  analytical 
system  shall  conform  to  the  following 
requirements: 

(1)  The  chemiliuninescence  anal3rzer 
requires  that  the  nitrogen  dioxide  present 
in  the  sample  be  converted  to  nitric  oxide 
before  analysis.  Other  types  of  analyzers 
may  be  used  if  shown  to  yield  equivalent 
results  and  if  approved  in  advance  by 
the  Administrator. 
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(2)  The  carbon  monoxide  (NDIR)  an¬ 
alyzer  may  require  a  sEunple  conditioning 
column  ccmtaining  CaSOt,  or  Indicating 
silica  gel  to  remove  water  vapor  luid  con- 
Udning  ascsuite  to  remove  carbon  dioxide 
from  the  CO  ansdysis  stresun. 

(1)  If  CO  instnunents  which  are  es¬ 
sentially  free  of  COi  Euid  water  vapor  in¬ 
terference  are  used,  the  use  of  the  condi¬ 


tioning  column  may  be  deleted,  see  §5  86.- 
122  and  86.144. 

(li)  A  CO  Instrument  will  be  consid¬ 
ered  to  be  essentially  free  of  CX>i  and 
water  vapor  interference  if  its  response  to 
a  mixtiu’e  of  3  percent  COi  in  Ni  which 
has  been  bubbled  throu^  water  at  room 
temperature  produces  an  equivalent  CO 
response,  as  measured  on  the  most  sensl- 
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tlve  CO  range,  which  is  less  than  1  pa¬ 
tent  of  full  scale  CO  concentrattan  on 
ranges  above  300  nitn  full  scale  or  less 
than  3  pim  <m  ranges  below  300  ppm  full 
scale,  see  S  86.122. 

(3)  For  diesd  fueled  vehicles  a  con¬ 
tinuous  sample  shall  be  measured  using 
a  heated  analyzer  train  as  shown  in  Fig¬ 
ure  B78-1.  The  train  shall  include  a 
heated  continuous  sampling  line,  a 
heated  particxilate  filter  and  a  heated  hy¬ 
drocarbon  instrument  (HFID)  e(»nplete 
with  heated  pump,  filter  and  fiow  cMitrol 
system. 

(i)  The  resp<mse  time  of  this  instru¬ 
ment  shall  be  less  than  1.5  seconds  for  90 
percent  of  full-scale  response. 

(11)  Samide  transport  time  fitxn  sam¬ 
pling  point  to  Inlet  (tf  Instrument  shall 
be  less  than  4  seccmds. 


(ill)  The  sample  line  and  filter  shall  be 
heated  to  a  set  point  ±10*  F  (±5.6*  C) 
between  300  and  390*  F  (149  and  199*  C) . 

(c)  Other  anaJyzers  and  eouipment. 
Other  types  of  anal3^rs  and  equipment 
may  be  used  if  shown  to  yield  equivalent 
results  and  if  apiuoved  in  advance  by  the 
Administrator. 

§  86.112-78  [Reserved] 

§  86.1 13—78  Fuel  speeificatiuns. 

(a)  Gasoline.  (1)  Gasoline  having  the 
following  specifications  will  be  used  by 
the  AdminMrator  in  exhaust  and  evapo¬ 
rative  emission  testing.  Gasoline  having 
the  fcdlowlng  speclficaticms  or  substanti¬ 
ally  equivalent  specificatkms  approved 
by  the  Administrator,  shall  be  used  by  the 
manufacturer  in  exhaust  and  evapora¬ 
tive  testing,  except  that  the  lead  and  oc¬ 
tane  specifications  do  not  apply. 
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A8TM 

Leaded 

Unleaded 

. D2699 

100 

98 
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0.00-006 

DietiUi^n  n^: 

IBP  »,  ‘F . . . 

10  pet  point,  ®F _ _ _ 
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. D86 
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. D86 
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. Di2ao 

0.10 

0.10 

0.01 

0.006 
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0  7-9.2 

07-9.2 
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.  D1819 

10 

10 
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. D1819 

86 
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86 

(•) 
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*  For  toottng  at  altitudes  i^ve  1,210  m  (4,000  ft)  tbe  sperifled  range  is  7.9-0.2. 

*  Kaoaalnder. 


(2)  Gasoline  representative  of  com¬ 
mercial  gasoline  which  will  be  generally 
available  through  retail  outlets  diall  be 
used  in  service  accumulation.  For  leaded 
gasoline  the  minimum  lead  content  shall 
be  1.4  grams  per  U.S.  gallon,  except  that 
where  the  Administrator  determines  that 
vehicles  represented  by  a  test  vehicle  will 
be  operated  using  gasoline  of  different 
ctmtent  than  that  prescribed  in 
this  paragraidi,  he  may  consent  in  writ¬ 
ing  to  use  of  a  gasoline  with  a  different 
lead  content.  The  octane  rating  of  the 
gasoline  used  shall  be  no  higher  than 
4.0  research  octane  numbers  above  the 
mininmim  recommended  by  the  manufac¬ 
turer.  The  Reid  Vipor  Pressiire  of  the 
gasoline  used  shall  be  characteristic  of 
the  motor  fuel  used  during  the  season 
in  which  the  service  acciunulation  takes 
place. 


Item 


(3)  The  specification  range  of  the 
gasoline  to  be  used  under  paragraph  (a) 
(2)  of  this  section  shall  be  reported  in 
accordance  with  {  86.077-21  (b)  (3) . 

(b)  Diesel  fuel.  (1)  The  diesel  fuels 
employed  for  testing  shall  be  clean  and 
bri^t,  with  pour  and  cloud  points  ade¬ 
quate  for  operability.  The  diesel  fuel  may 
contain  nonmetallic  additives  as  follows: 
Centane  Improver,  metal  deactivator, 
antioxidant,  dehazer,  antirust,  pour  de¬ 
pressant,  dye,  and  dispersant. 

(2)  Diesel  fuel  meeting  the  following 
specifications,  or  substantially  equivalent 
specifications  approved  by  the  Adminis¬ 
trator,  diall  be  used  in  exhaust  emissions 
testing.  The  grade  of  diesel  fuel  recom¬ 
mended  by  the  engine  manufactiuer 
commercially  designated  as  “Type  1-D” 
or  'Type  2-p”,  shall  be  used. 

ASTlf  Typel-D  TypaS-D 


Catena _ _ _ _ _ ................ _ .........................  IXU3 

PktlUatlon  range . — - - - - ...  DM 

IBP,  ‘F . . . 

10  pet  point,  •F„. . . . . . — - - - - 

60  pet  point,  ‘F . . . . . . . . 

W  pct_polnt,  •F . . . . 

BP 

eravltf  . 

Total  aallnr,  percent _ _ _ _ _  0129  or  02822 

Hy<)rocarbon  oompoeltlon... - 01819 

Aromatlea,  percent _ _ _ _ _ _ _ _ _ _ _ _ 

ParafflnLNaphtenee,  Olefins . . . . . . . . . . . 

Flashpoint,^  (mlntmnm)... . . . . . . 098 

Ylaeoelty,  eentistokes . . . . . .  0446 


4S-64  42-82 
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(3)  Diesel  fuel  meeting  the  following 
specifications,  or  substantially  equivalent 
speciflcatlODs  approved  by  the  Adminis¬ 
trator.  shall  be  used  In  servioe  aocumu- 


It«m 


^tlon.  The  grade  of  diesel  fuel  recom¬ 
mended  by  the  engine  manufacturer, 
commercially  des'gnated  as  “Type  1-D” 
or  “Type  2-D”.  shall  be  iised. 


ASTM  Type  1-D  Type  2-D 


. , . D«1J 

4S~St 

43-56 

. i......  D88 

IBP,  *T.  ..  _  . . 

830-390 

340-410 

10  pet  point,  *T _ _ - 

370-430 

410-480 

400-470 

470-640 

400-520 

550-610 

_  . . .  . . 

500-560 

580-660 

•APT  - 

. .  D287 

40-44 

33-40 

. D129  or  D2622 

0.05-a20 

03-0.5 

. D93 

120 

130 

VlBoortty,  oeotlBtokee - - - - 

. D445 

1. 0-2.0 

.30-3.2 

(4)  Other  petroleum  distillation  fuel 
specifications: 

(D  Other  petroleum  distillate  fuels 
may  be  used  for  testing  and  service  ac¬ 
cumulation  provided  they  are  commer¬ 
cially  available,  and 

<11)  Informatioa.  acceptable  to  the  Ad¬ 
ministrator,  Is  provided  to  show  that 
only  the  d^ignated  fuql  would  be  used 
In  customer  servioe,  and 

(ill)  Use  of  a  fuel  listed  under  para¬ 
graphs  (b)  (2)  and  (b)  (3)  of  tills  section 
would  have  a  detrimental  effect  on  emis¬ 
sions  or  durability,  and 

(Iv)  Written  approval  from  the  Ad¬ 
ministrator  of  the  fud  specifications 
must  be  provided  prior  to  the  start  of 
testing. 

(5)  The  specification  range  of  the 
fuels  to  be  used  under  paragraphs  (b) 

(2).  (b)C3).  and  <b)(4)  of  this  section 
shall  be  reported  in  accordance  with 
S  86.077-21  (b)  (3). 

§  86.114—78  Analytical  gasM. 

(a)  Analyzer  gases. 

<1)  Oases  for  the  CO  and  COi  analyz¬ 
ers  shall  be  single  blends  of  CO  and  COi 
respectively  using  nitrogen  as  the 
diluent. 

(2)  Oases  for  the  hydrocarbon  ana¬ 
lyzer  shall  be  single  blends  of  propane 
using  air  as  the  diluent. 

(3)  Oases  for  NOx  analyzer  shall  be 
single  blends  of  NO  named  as  NOz  with 
a  maximum  NOi  conoentratlon  of  5  per¬ 
cent  of  the  nominal  value  using  nltrog«i 
as  the  diluent. 

(4)  Fuel  for  the  evaporative  emission 
enclosure  FID  shall  be  a  blend  of  60  per¬ 


cent  helium  and  40  percent  hydrogen 
containing  less  than  1  ppm  equivalent 
carbon  response.  98  to  100  percent  hydro¬ 
gen  fuel  may  be  used  with  advance  ap¬ 
proval  by  the  Administrator. 

(5)  The  allowable  zero  gas  (air  or 
nitrogen)  impiulty  concentrations  shall 
not  exceed  1  ppm  equivalent  carbon  re¬ 
sponse.  1  ppm  carbon  monoxide.  0.04  per¬ 
cent  (400  ppm)  <^bon  dioxide  and  0.1 
ppm  nitric  oxide. ' 

(6)  “Zero  grade  air”  Includes  artificial 
“air”  consisting  of  a  blend  of  nitrogen 
and  oxygen  with  oxygen  concentrations 
between  18  and  21  mole  percent. 

(b)  Calibration  gases  should  be  known 
to  within  ±2  percent  of  the  true  values. 

§  86.114—79  Analytical  gases. 

(a)  Analyzer  gases. 

(1)  Gases  for  the  CO  and  COs  analyz¬ 
ers  shall  be  single  blends  of  CO  and  CX)i 
respectively  using  nitrogen  as  the  diluent. 

(2)  Gases  for  the  hydrocarbon  analyz¬ 
er  shall  be  single  blends  of  propane  using 
air  as  the  diluent. 

(3)  Gases  for  NOx  analyzer  shall  be 
single  blends  of  NO  named  as  NOx,  with 
a  maximum  NOi  concentration  of  5  per¬ 
cent  of  the  nominal  value,  using  nitro¬ 
gen  as  the  diluent. 

(4)  Fuel  for  the  evaporative  emission 
enclosure  FID  shall  be  a  blend  of  40±2% 
hydrogen  with  the  balance  being  helium. 
The  mixture  shall  contain  less  than  1 
ppm  equivalent  carbon  response.  98  to 
100  percent  hydrogen  fuel  may  be  used 
with  advance  approval  by  the'  Admin¬ 
istrator. 
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(5)  TTie  allowable  zero  gas  (air  or  ni¬ 
trogen)  impurl^  concentrations  shall  not 
exceed  1  ppm  equivalent  carbon  response.  ' 

1  ppm  carbon  monoxide,  0.04  percent 
(400  ppm)  caibon  dioxide  and  0.1  ppm 
nitric  oxide. 

(6)  “Zero  grade  air”  includes  artificial 
“air”  consisting  of  a  blend  of  nitrogen 
and  oxygen  with  oxygen  concentrations 
between  18  and  21  mole  percent. 

(b)  Calibration  gases  shall  be  trace¬ 
able  to  within  1  percent  of  NBS  gas 
standards,  or  other  gas  standards  which 
have  been  approved  by  the  Administrator. 

(c)  Span  gases  shall  be  accurate  to 
within  2  percent  of  true  concentration, 
where  true  concentration  refers  to  NBS 
gas  standards,  or  other  gas  standards 
which  have  b^n  approved  by  the  Ad¬ 
ministrator. 

§  86.11^78  EPA  urban  dynamometer 
driving  achcdale. 

(a)  The  dsmamometer  driving  sched¬ 
ule  Is  listed  In  Appendix  L  The  driving 
schedule  ^  defined  by  a  smooth  trace 
drawn  through  the  specified  speed  vs. 
time  relationships.  It  consists  of  a  non- 
repetitlve  series  of  idle,  acceleration, 
cruise,  and  deceleration  modes  of  various 
time  sequences  and  rates. 

(b)  The  speed  tolerance  at  any  given 
time  on  the  dynamometer  driving  sched¬ 
ule  prescribed  In  Appendix  I  or  as  printed 
on  a  driver’s  aid  chart  approved  by  the 
Administrator,  when  conducted  to  meet 
the  requirements  of  i  86.137  is  defined  by 
upper  and  lower  limits.  The  upper  limit 
Is  2  mph  (3.2  km/h)  higher  than  the 
highest  point  on  the  trace  within  1  sec¬ 
ond  of  the  given  time.  The  lower  limit  Is 

2  mph  (3.2  km/h)  lower  than  the  lowest 
point  on  the  trace  within  1  second  of  the 
given  time.  Speed  variations  greater  than 
the  tolerances  (such  as  may  occur  dur¬ 
ing  gear  changes)  are  acceptable  pro¬ 
vided  they  occur  for  less  than  2  seconds 
on  any  occasion.  Speeds  lower  than  those 
prescribed  are  acceptable  provided  the 
vehicle  is  operated  at  maximum  available 
power  during  such  occurrences.  When 
conducted  to  meet  the  requirements  of 
§  86.128  the  speed  tolerance  shall  be  as 
specified  above,  except  that  the  upper 
and  lower  limits  shall  be  4  mph  (6.4 
km/h) . 
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FIGURE  B78-4b— DRIVERS  TRACE.  ALLOWABLE  RANGE 


(e)  Figure  B78-4  shows  the  range  of 
acceptable  speed  tolerances  for  typical 
points.  Figure  B78-4(a)  Is  typical  of  por¬ 
tions  of  the  speed  curve  which  are  In¬ 
creasing  or  decreasing  throughout  the 
two  seccmd  time  Interval.  Figxire  B78-4 

(b)  Is  typical  of  portions  of  the  speed 
curve  which  include  a  maximum  or  mlni- 
mmn  value. 

§  86.116—78  Calibrations,  frequency  and 
overview. 

(a)  Calibrations  shall  be  performed  as 
specified  in  SS  86.117  through  86.126. 

<b)  At  least  yearly  or  after  any  main¬ 
tenance  which  could  alter  background 
emission  levds,  enclosure  background 
emissitm  measurements  shall  be  per¬ 
formed. 


(c)  At  least  monthly  or  after  any 
maintenance  which  could  alter  calibra¬ 
tion.  the  following  calibrations  and 
checks  shall  be  performed: 

(1)  Calibrate  the  hydrocarbon  analyz¬ 
ers  (both  evaporative  and  exhaust  In- 
stnunents) .  carb<m  dioxide  analyzer, 
carbon  monoxide  analyzer,  oxides  of  ni¬ 
trogen  analyzer. 

(2)  Calibrate  the  dynamcnneter.  If  the 
dynamometer  receives  a  weekly  perform¬ 
ance  check  (and  remains  within  calibra¬ 
tion)  the  monthly  calibration  need  not 
be  performed. 

(3)  Perform  a  hydrocarbcm  retention 
check  and  calibratlcm  on  the  evapora¬ 
tive  emission  aiclosure. 

(d)  At  least  weekly  or  after  any  main¬ 
tenance  which  could  alt^  calibration,  the 


foBowing  calibrations'  and  checks  shall 
beperfcmned: 

(1)  Check  the  oxides  of  nitrogen 
converter  efficiency,  and 

<2)  Perform  a  CVS  syst«n  verifica¬ 
tion,  and 

(3)  Run  a  performance  check  on  the 
dynamometer.  This  check  may  be  (Knit¬ 
ted  if  the  dynamometer  has  been  cali¬ 
brated  within  the  preceding  mcmth. 

(e)  The  CVS  positive  displacement 
pump  or  Critical  Flow  Venturi  shall  be 
calibrated  following  Initial  installation, 
major  maintenance  or  as  necessary 
when  indicated  by  the  CVS  system  veri¬ 
fication  (described  in  i  86.119) . 

(f)  Sample  conditioning  columns,  if 
used  in  the  CO  analyzer  train,  should  be 
checked  at  a  frequency  consist^t  with 
observed  column  Ufe  or  when  the  Indi¬ 
cator  of  the  column  packing  begins  to 
show  deterioration. 

§  86.117—78  '  Evaporative  emission  cn- 
closare  calibrations. 

The  calibration  of  the  evaptnratlve 
emissi<m  enclosure  consists  of  three 
parts:  initial  aiul  periodic  determinatkm 
of  enclosure  background  emissions;  Ini¬ 
tial  determination  of  enclosure  Internal 
v(fiume:  and  periodic  hydrocarbon  re- 
tentkm  chetdc  and  calffiration. 

(a)  Initial  and  periodic  determination 
of  enclosure  'background  emissions.  Prior 
to  its  introduction  Into  service,  annually 
thereafter,  and  after  any  repair  which 
can  affect  the  encloeure  background 
emissions,  the  enclosure  shall  be  checked 
to  determine  that  It  does  not  c<mtaln  ma¬ 
terials  which  will  themselves  emit  hydro- 
carixms.  Pr(x:eed  as  follows: 

(1)  Zero  and  q)an  (calibrate  if  re¬ 
quired)  the  hydrocarbon  analyzer. 

<S)  Purge  the  encloeure  until  a  stable 
background  hydrocarbon  reading  Is  ob- 
talne(t 

(3)  Turn  on  the  mixing  blower  (if  not 
already  on). 

<4)  Seal  enclosure  and  measure  back¬ 
ground  hydrocarbon  concentration,  tem¬ 
perature.  and  barometric  pressure.  These 
are  the  initial  readings  Cboi,  Ti  and  Pbi 
for  the  enclosure  backgroimd  determina¬ 
tion. 

(5)  Allow  the  enclosure  to  stand  un¬ 
disturbed  without  sampling  for  four 
hours. 

(6)  Measure  the  hydrocarbon  concen¬ 
tration  on  the  same  FID.  This  is  the  final 
(xmcentratlon.  Cacf.  Also  measure  final 
temperature  and  barometric  pressure. 

(7)  Calculate  the  mass  change  of  hy- 
diocarbons  in  the  enclosure  a<xordlng  to 
the  equations  in  paragraph  (d)  of  this 
section.  The  enclosure  background  emis¬ 
sions  shall  not  be  greater  than  O.lg  fbr 
the  4  hours. 

(b)  Initial  determination  of  enclosure 
internal  volume.  Prior  to  its  introduction 
Into  service  the  enclosure  Internal  vol¬ 
ume  shaU  be  determined  by  the  foUowing 
procedure. 

(1)  Carefully  measure  the  internal 
length,  width  and  height  of  the  enclo¬ 
sure,  accoimtlng  for  irregularities  (such 
as  braces)  and  calculate  the  internal 
volume. 
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(2)  Perform' an  enclosure  calibration 
check  according  to  paragraph  (c)(1) 
through  (7)  of  this  section. 

(3)  If  the  calculated  mass  does  not 
agree  within  2  percent  of  the  injected 
propane  mass,  then  corrective  action  is 
required. 

(c)  Hydrocarbon  retention  check  and 
calibration.  The  hydrocarbon  retention 
check  provides  a  check  upon  the  calcu¬ 
lated  volume  and  also  measmes  the  leak 
rate.  Prior  to  its  introduction  into  serv¬ 
ice  and  at  least  monthly  thereafter  the 
enclosme  leak  rate  shall  be  determined 
as  follows: 

(1)  Zero  and  span  (calibrate  if  re¬ 
quired)  the  hydrocarbon  analyzer. 

(2)  Purge  the  enclosme  until  a  stable 
background  hydrocarbon  reading  is 
obtained. 

(3)  Turn  on  the  mixing  blower  (if  not 
already  on) . 

(4)  Seal  enclosure  and  measure  back¬ 
ground  hydrocarbon  concentration,  ton- 
perature  and  banxnetiic  pressure.  These 
are  the  initial  readings  Choi.  Ti  and  Pbi 
for  the  enclosure  calibration. 

(5)  Inject  into  the  enclosure  a  known 
quantity  of  pure  propane.  (4  g  is  a  con¬ 
venient  quantity.)  The  propane  may  be 
measured  by  volume  flow  or  by  mass 
measurement.  The  method  used  to  meas¬ 
ure  the  propane  shall  have  an  accuracy, 
and  precision  of  ±0.5%  of  the  measured' 
value. 

(6)  After  a  minimiun  of  flve  minutes 
ot  mixing,  analyze  the  enclosure  atmos¬ 
phere  for  hydrocarbon  content,  also  re¬ 
cord  temperatiue  and  pressiire.  These 
measurements  are  the  flnal  readings  for 
the  enclosure  calibration  as  w^  as  the 
initial  readings  for  the  retention  check. 

(7)  To  verify  the  enclosure  calllnatlon 
calculate  the  mass  (rf  propane  using  the 
meastirements  taken  in  st^  (4)  and  (6) . 
See  paragraph  (d)  of  this  secticm.  This 
quantity  miist  be  within  ±2%  of  that 
measured  in  step  5  above. 

(8) .  Allow  the  enclosure  to  remain 
sealed  for  a  minimum  of  four  hours  with¬ 
out  sampling  and  with  the  mixing  blower 
operating.  After  four  hours  analyze  the 
enclosure  atmosi^ere  for  hydrocarbon 
content;  record  temperature  and  bcuro- 
metrlc  pressure.  These  are  the  flnal  read¬ 
ings  for  the  hydrocarb<xi  retention  check. 

(9)  Calculate,  using  the  equations  in 
paragraph  (d)  and  the  readings  taken  in 
(8),  the  hydrocarbon  mass.  It  may  not 


differ  by  more  than  4  percent  of  the  value 
in  step  (6) . 

(d)  Calculations.  The  calculation  of 
net  hydrocarbon  mass  change  is  used  to 
determine  enclosiu'e  background  and  leak 
rate.  It  is  also  used  to  check  the  enclosiu'e 
volume  measurements.  The  mass  change 
is  calculated  from  the  initial  and  flnal 
readings  of  hydrocarbon  concentration, 
temperature  and  pressure  according  to 
the  following  equation: 

Where: 

Mhc=  Hydrocarbon  mass  change,  g. 

Cbc= Hydrocarbon  concentration  as 
ppm  carbon. 

V= Enclosure  volume,  ft*  (m*),  as 
measured  In  paragraph  (b)  (1) 
of  this  section. 

Pb= Barometric  pressure.  In.  Hg 
(kPa). 

T= Enclosure  ambient  temperattire, 
B(K). 
k  =  3.06. 
for  SI  units, 

k=  17.60. 

1 = Indicates  Initial  reading, 
f = Indicates  flnal  reading. 

Note:  Hydrocarbon  concentration  Is  stated 
In  ppm  carbon,  that  Is,  ppm  pn^ane  z3.  Ex¬ 
pressions  In  parenthesis  are  for  SI  \mlts. 

§86.118—78  Dynamometer  calibration. 

(a)  The  dynamometer  shall  be  cali¬ 
brated  at  least  one  each  month  or  per¬ 
formance  verifled  at  least  one  each  week 
and  then  calibrated  as  required.  The 
calibration  shall  consist  of  Ihe  manufac¬ 
turer’s  recommoided  calibration  pro¬ 
cedure  plus  a  determination  of  the  dyna- 
mraneter  frictional  power  absorption  at 
50.0  mim  (80.5  km/h).  One  method  for 
determining  dynamometer  frictional 
power  absorption  at  50.0  mph  (80.5 
km/h)  is  described  below,  other  methods 
may  be  used  if  shown  to  yield  equivalent 
results.  The  measured  absorbed  road 
power  includes  the  dynamometer  friction 
as  well  as  the  power  absorbed  by  the 
power  absorption  unit.  The  dsmamometer 
is  driven  above  the  test  speed  range.  The 
device  used  to  drive  the  dynamcHneter  is 
then  disengaged  from  the  dsmamometer 
and  the  rolKs)  is  (are)  allowed  to  coast 
down.  The  kinetic  energy  of  the  system 
is  dissipated  by  the  dynamometer.  ‘This 
method  neglects  the  variations  in  roll 
bearing  friction  due  to  the  drive  axle 
weight  of  the  vehicle.  The  inertia  of  the 


free  (rear)  roll  may  be  neglected  in  the 
case  of  dynamometers  with  paired  rolls. 

(1)  Devise  a  method  to  de^rmlne  the 
speed  of  the  drive  roll  if  it  is  not  al¬ 
ready  measured.  A  fifth  wheel,  revolu¬ 
tion  pickup,  or  other  suitable  means  may 
be  used. 

(2)  Place  a  vehicle  on  the  dynamom¬ 
eter  or  devise  another  method  of  driving 
the  djmamometer. 

(3)  Engage  the  Inertial  flywheel  or 
other  inertial  simulation  syst^  for  the 
most  common  vehicle  mass  category  for 
which  the  dynamometer  is  used.  In  ad- 
diti(m  other  vehicle  mass  categories  may 
be  calibrated,  if  desired. 

(4)  Drive  the  dynamometer  up  to  50.0 
mph  (80.5  km/h) . 

(5)  Record  indicated  road  power. 

(6)  Drive  the  dimamometer  up  to  60.0 
mph  (96.9  km/h) . 

(7)  Disengage  the  device  used  to  drive 
the  dynamometer. 

(8)  Record  the  time  for  the  dyna¬ 
mometer  drive  to  coastdowu  from 
55.0  mph  (88.5  km/h)  to  45  mph  (72.4 
km/h). 

(9)  Adjust  the  power  absorption  unit 
to  a  different  leveL 

(10)  Repeat  steps  4  to  9  above  suffi¬ 
cient  times  to  cover  the  range  of  road 
power  used. 

(11)  Calculate  absorbed  road  power 
(HP«).  See  paragraidi  (c)  of  this  sec- 
tkm. 

(12)  Plot  indicated  road  load  power  at 
50  mph  (80.5  km/h)  versus  road  load 
power  at  50  mph  (80.5  km/h)  as  shown 
in  Figure  B78-5. 

(b)  The  performance  check  consists  of 
conducting  a  dynamometer  coastdown  at 
one  or  more  inertia-hcmepower  settings 
and  comparing  the  coastdown  time  to 
that  recorded  during  the  last  calibration. 
If  the  coastdown  times  differ  by  more 
than  1  s,  a  new  calibration  is  required. 

(c)  Calculations.  The  road  load  power 
actually  absorbed  by  the  dynamometer  is 
calculated  from  the  fc^owing  equation: 
HP4=(1/2)  (W/322)  (Vj*-V;*) /650t 
Where: 

HP4= Power,  horsepower  (kilowatts) 

W=EqulTalent  Inertia,  lb  (Kg) 

V.= Initial  Velocity,  ft/s  (m/s) 

(66  mpli=88.6  km/h =80.67  ft/s= 
24.68  m/s) 

Vt= Final  Velocity,  ft/s  (m/s) 

(46  mph=72.4  km/h=66  ft/s= 

20.11  m/s) 


/ 
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ROAD  LOAD  HORSEPOWER  AT  50  mph. 
nCURE  B/rS— ROAD  LOAD  HORSEPOWER,  ACTUAL  VS.  INDICATED 


t=el^)eed  time  for  ndle  to  eoest  from  60 
n^ilx  to  46  mph  (88J1  to  72.4  km/h) 

(EzpressioQs  In  parmthesls  are  for  SI 
units.)  When  the  ooastdown  Is  from  55 
to  45  mi^  (88.5  to  72.4  km/h)  the  above 
equation  reduces  to: 

BP4=0Oe078  (W/t) 
for  SI  units, 

HP4=0.0»964  (W/t) 

S  86.119-78  CVS  calibration. 

The  CVS  (Constant  Volume  Sampler) 
Is  calibrated  using  an  accurate  flowmeter 
and  restrictor  valve.  Measur^ents  of 
various  parameters  are  made  and  r^ted 
to  flow  through  the  unit.  Procedures  used 
by  EPA  for  both  PDP  (Positive  Dlsplace- 
miKit  Pump)  and  CFV  ((Mtlcal  now 
Venturi)  are  outlined  bdow.  Other  ixxh 
oedures  yielding  equivalent  results  may 


curve  ha*  been  obtained,  v^lflcatlon  of 
the  entire  system  can  be  performed  by 
Injecting  a  known  mass  ot  gas  Into  the 
system  and  cixnparlng  the  mass  Indi¬ 
cated  by  the  systrai  to  the  true  mass  in¬ 
jected.  An  Indlcaited  error  does  not  nec¬ 
essarily  mean  that  the  calibration  Is 
wrong,  since  other  factors  can  Influence 
the  accuracy  of  the  system,  e.g.  analyzer 
caUlMration.  A  veriflcation  procedure  is 
found  in  paragraph  (c)  of  this  section. 

(a)  PDP  calibration.  (1)  The  follow¬ 
ing  calibration  procedure  outlines  the 
equipment,  the  test  configuration,  and 
the  various  parameters  which  must  be 
measured  to  eetaUish  the  flow  rate  of 
the  constant  volume  sampler  pump.  All 
the  parameters  related  to  the  pump  are 


simultaneously  measured  with  the  pa¬ 
rameters  related  to  a  flowmeter  which 
Is  connected  In  series  with  ^e  pump. 
The  calculated  flow  rate  fWinln.  (at 
pump  inlet  absolute  pressure  and  tem¬ 
perature)  can  then  be  plotted  versus  a 
correlation  fvmction  which  Is  the  value 
on  a  specific  combination  of  pump  pa¬ 
rameters.  The  linear  equaticm  which 
relates  the  pump  flow  and  the  correla¬ 
tion  function  is  then  determined.  In  the 
event  that  a  CVS  has  a  multiple  speed 
drive,  a  calibration  for  each  range  used 
must  be  performed. 

(2)  This  calibration  procedure  is 
based  on  the  measurement  of  the  ab¬ 
solute  values  of  the  pump  and  flowmeter 
parameters  that  relate  the  flow  rate  at 
each  point.  Three  conditions  must  be 
maintained  to  assure  the  accuracy  and 
Integrity  the  calibration  curve.  First, 
the  pump  pressures  should  be  measured 
at  taps  on  the  pump  rather  than  at  the 
external  piping  on  the  pump  Inlet  and 
outlet.  Pressure  taps  that  are  mounted 
at  the  top  center  and  bottom  center  of 
the  pump  drive  headplate  are  exposed 
to  the  actual  pump  cavity  pressures,  and 
therefore  reflect  the  absolute  pressure 
dUferentlals.  Secondly,  tenmerature 
stability  miist  be  maintained  during  the 
calttiratiMi.  The  laminar  flowmeter  is 
sensitive  to  Inlet  temperature  oscilla¬ 
tions  which  cause  the  data  points  to  be 


as  l<mg  as  th^  occur  over  a  period  of 
several  minutes.  Finally,  all  connections 
between  the  flowmeter  and  the  CVS 
pump  must  be  absolutely  void  of  any 
leakage. 

(3)  During  an  exhaust  emission  test 
the  measuremoit  of  these  same  pump 
parameters  enables  the  user  to  calculate 
the  flow  rate  from  the  calibration  equa- 
tioa. 

(4)  Connect  a  system  as  shown  In  Fig¬ 
ure  B78-6.  Although  particular  types  of 
equipment  are  diown,  other  configura- 
tioos  that  yldd  equivalent  results  may 
be  used  If  approved  tax  advance  by  the 
Administrator.  For  the  system  Indicated, 
the  following  data  with  given  accuracy 
are  required: 


be  used  if  approved  in  advance  by  the 
Administrator.  hUtet  the  calibration 


scattered.  Gradual  changes  (±2*  F 
(1.1*  O )  in  tMnperature  are  acceptable 
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Caldrahon  Data  MiAsusBmim 


Parameter 

Symbol 

Units 

•V- 

ToletanesB 

Barometric  pressure  (corrected)...' . 

Pb 

Inches  Hg  (kPa). 

±.M  in  Hg  (±A34  kPa)^ 

AmUent  temperature _ _ 

Ta 

•F  CO. 

±4IV  (±  JFO. 

Air  temperature  into  LFE . 

ETI 

•F  CO. 

±.26*F  (±.14*C). 

Pressure  depression  upstream  of  LFE . 

EPI 

Inches  HtO  (kPa). 

db.05inHiO  (:l:A12kPa): 

Pressure  drop  across  the  LFE  matrix - 

EDP 

Inches  HjO  (kPa). 

:hJ006  In  HiO  (;^.001  kPa).; 

Air  temperature  at  CVS  pumt>  inlet _ 

PTI 

•F  CC). 

i-S-F  (±.28“C). 

Pressure  depression  at  CVS  pump  inlet _ 

PPI 

Inches  fluid  (kPa). 

±.05  in  fluid  (±.022  kPa); 

Specific  gravity  of  manometer  fluid  (1.75 
oU). 

Pressure  head  at  CVS  pump  outlet... - 

Sp.  Or 

PPO 

Inches  fluid  (kPa). 

±.05  in  fluid  (±.022  kPa). 

Air  temperature  at  CVS  pump  outlet 

PTO 

•F  CC). 

±.50F  (±.28“C). 

(optional). 

Pump  revolutions  during  test  period - 

N 

Revs. 

±1  Rev. 

Elapsed  time  for  test  period . 

t 

8. 

±05  s. 

(5)  After  the  system  has  been  con¬ 
nected  as  shown  In  Pigiire  B78-6,  set  the 
variable  restrictor  in  the  wide  wen  posi¬ 
tion  and  run  the  CVS  pump  for  twenty 
minutes.  Record  the  calibration  data. 

(6)  Reset  the  restrictor  valve  to  a 
more  restricted  condition  in  an  incre¬ 
ment  of  pump  inlet  depression  (about 
4"  HiO  (1.0  kPa)  that  will  yield  a  mini¬ 
mum  of  six  data  points  for  the  total  cali¬ 
bration.  Allow  the  system  to  stabilize  for 
3  minutes  and  repeat  the  data  acquisi¬ 
tion. 

(7)  Data  analysis: 

(i)  The  air  flow  rate,  Qs,  at  each  test 


point  is  calcula^  in  standard  cubic  feet 
per  minute  fr^  the  flowmeter  data 
using  the  manufactiurer’s  prescribed 
method. 

(ii)  The  air  flow  rate  is  then  converted 
to  pump  flow,  V.,  in  cubic  feet  per  revo¬ 
lution  at  absolute  pump  inlet  tempera¬ 
ture  and  pressure. 

Qs  T»  29.92 

V,= - X - X - 

n  528  P» 

Where: 

V,=Pump  flow,  ftVrevolution  (mVrevolu- 
tlon)  at  T»,  P» 
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Q8=Meter  air  flow  rate  In  standard  cubic 
feet  per  minute,  standard  conditions 
are  68*  F.  29.92  In.  Hg  (20*  C,  101.8 
kPa). 

n=Pump  speed  in  revolutions  per  .minute. 
T»=Pump  Inlet  temperatiuw,  R(K)=PTZ 
+460 

fOT  SI  imlts,  T,=PTI+273 
Pp= Absolute  pimq>  Inlet  pressure,  In.  Hg 
(kPa)  =Pb— PPI  (8P.  OR./13.57) 
forSIxmits,  P,=Pb— PPI 

Where: 

Pb= barometric  pressure,  In.  Hg  (kPa) 
PPI = Pump  Inlet  depression,  in.  fluid 
(kPa) 

SP.  OR.=Speciflc  gravity  of  manometer  fluid 
relative  to  water. 

(lii)  The  correlation  fimction  at  each 
test  point  is  then  calculated  frwn  the 
calibration  data: 


Where: 

Xa= correlation  fvmction. 

APp=The  pressvire  differential  from  pump 
Inlet  to  pump  outlet.  In.  Hg  (kPa)  = 
P.-P, 

P«= Absolute  pump  outlet  pressure.  In.  Hg 
(kPa)=PB+PPO  (SP.  QR./13.67) 
for  SI  units,  P.  =  Pb  +  PPO 

Where: 

PPO = Pressure  head  at  pump  outlet,  in.  fluid 
(kPa) 

(iv)  A  linear  least  squares  flt  Is  per¬ 
formed  to  generate  the  calibration  equa¬ 
tions  which  have  the  forms : 

Vo=Do— M(X.) 
n=A— B(SPp) 

Do,  M,  A,  and  B  are  the  slope-intercept 
constants  describing  the  lines. 

(8)  A  CVS  system  that  has  multiple 
speeds  should  be  calibrated  on  each  sp^ 
used.  The  calibration  curves  generated 
for  the  ranges  will  be  awroxlmately  par¬ 
allel  and  the  intercept  values.  Do.  will 
increase  as  the  pump  flow  range  de¬ 
creases. 

(9)  If  the  calibration  has  been  per¬ 
formed  carefully,  the  calculated  values 
from  the  equation  will  be  within  ±0.50% 
of  the  measured  value  of  Vo.  Values  of  M 
will  vary  from  one  pump  to  another,  but 
values  of  Do  for  pumps  of  the  same  make, 
model,  and  range  should  agree  within 
±3%  of  each  other.  Particulate  influx 
from  use  will  cause  the  pump  slip  to  de¬ 
crease  as  reflected  by  lower  values  for  M. 
Calibrations  should  be  performed  at 
pump  start-up  and  after  major  mainte¬ 
nance  to  assure  the  stabilil7  of  the  pump 
slip  rate.  Analysis  of  mass  injection  data 
will  also  reflect  pump  slip  stability. 

(b)  CFV  calibration.  (1)  Calibration , 
of  the  Critical  Flow  Venturi  (CFV)  is 
based  upon  the  flow  equation  for  a  crit- 
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FIGURE  I7S4-PDP  CV$  CALIBRATION  CONFIGURATION 
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leal  iFCBiturl.  CMui  flow  is  a  tnnettan  of 
Inlet  pressure  and  temperature: 

0.-— 

Where: 

Q.=Flow 

K*=OslUu«Uon  ooeffletont 
P= Absolute  pressure 
T= Absolute  temperatiire 


Hie  cal&ratkm  procedure  described  be- 
knr  estabUshes  the  value  of  the  callbra- 
tlon  coefficient  at  measured  values  of 
presstire.  temperature  and  air  flow. 

(2)  The  manufacturer’s  recommended 
procedure  shall  be  followed  by  calibrattaig 
electronic  portions  of  the  CFV. 

(3)  Kieasurements  necessary  for  flow 
calibration  are  as  follows: 


CAUBSAnoN  Data  Mbabukkmknts 


PrsKore  drop  scrosB  1 
Air  flow . . 


Specie  crsTlty  <4  manometer  fluid  (1.75  Bp.  Or. 


Pb 

InchM  Hg  (kPB) 

ETI 

"P  (*C). 

EPl 

Inebes  HiO  (kPa). 

EDP 

Inches  HiO  (kPa). 

^  r 

FtP/mln.  (mi/mln,) 

PPI 

Inches  fluid  (kPa;. 

T. 

•F  CC). 

±.<n  In  Hg  idhMt  kPa). 
±.28*F  (dt.M'’C). 

±.06  In  HtO  (±.013  kPa). 
±  005  In  HiO  (±.001  kPa). 
±.5  pet. 

±.06  In  fluid  (±.023  kPa). 
±.5*P  (±.28*C). 


(4)  Set  up  equlixnent  as  shown  In 
Figure  B73-7  and  check  for  leaks.  Any 
leaks  between  the  flow  measuring  device 
and  the  critical  flow  venturi  will  seri- 
ou^  affect  the  accuracy  of  the  calibra¬ 
tion. 

(5)  Set  the  variable  flow  restrictor  to 
the  open  position,  start  the  blower  and 
allow  the  system  to  stabilize.  Record  data 
from  all  instruments. 

(6)  Vary  the  flow  restrictor  and  make 
at  least  8  readings  across  the  critical 
flow  range  of  the  venturL  ~ 


(7)  Data  analysis:  The  data  recorded 
during  the  calibration  are  to  be  used  in 
the  following  calculations:' 

(i)  The  air  flow  rate,  Qs,  at  each  test 
point  is  calculated  in  st^dsuxl  cubic  feet 
per  minute  from  the  flow  meter  data 
iising  the  manufacturer's  prescribed 
method. 

-  (11)  Calculate  values  of  the  calibration 
coefQclent  for  each  test  point: 


.  VAKIABIE  ROW 
KSTMCTOk 


SAMPtU  DUCT 

SUIIGE  CONTIOl 


I7A7  CFV<CVS  CAUMAIlOW  CbNnGVNtATIM 
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Where: 

4)i=now  rate  In  etendaztl  onblo  feet  per 
minute,  standard  eondltloDa  are  68*  F, 
39.92  In.  Hg  (30*  O.  1018  kPa). 
TT=Temperatuie  at  eentiirl  Inlet,  Jl(Jr) . 
PT=Preaeure  at  Tenturl  inlet,  mm  ^  (kPa) 
=Ps-PPI  (8P.  aByi8.67). 

for  81  units  Pt=Pb-PPI. 

Where: 

PPI= Venturi  Inlet  pressure  depression. 
In.  fluid  (kPa). 


(t)  If  the  standard  deviation  exceeds 
OJ  percent  of  the  average  Kv  take  cor* 
rectlve  action. 

(c)  CVS  System  Verification.  Hie  fol¬ 
lowing  “gravimetric’*  technique  can  be 
used  to  verify  that  the  CVS  and  analyti¬ 
cal  instruments  can  accurately  measure 
a  mass  of  gas  that  has  been  Injected  Into 
the  system.  (Verification  can  also  be  ac¬ 
complished  by  constant  fiow  metering 
using  critical  fiow  orifice  devices.) 

(1)  Obtain  a  small  cyliiKler  that  has 
been  charged  with  pure  propane  or  car¬ 
bon  monoxide  gsis  (caution — carbon 
monoxide  Is  poisonous) . 

(2)  Determine  a  reference  cylinder 
weight  to  the  nearest  0.01  grams. 

(3)  Operate  the  CVS  In  the  normal 
manner  and  release  a  quantity  of  pure 
propane  or  carbon' monoxide  Into  the 
system  during  the  sampling  period  (ap¬ 
proximately  5  minutes) . 

(4)  The  calculations  of  S  86.144  are 
performed  In  the  normal  way  except.  In 
the  case  of  propane.  The  density  of  pro¬ 
pane  (17.30  g/ftVcarbon  atom  (0.6109 
kg/m*/carbon  atom) )  Is  used  In  place  of 
the  density  of  exhaust  hydrocarbons.  In 
the  case  of  carbcm  monoxide,  the  den¬ 
sity  of  32.97  g/ftf  (1.164  kg/m*)  Is  used. 

(5)  The  gravimetric  mass  Is  subtracted 
from  the  CVS  measured  mass  and  then 
divided  by  the  gravimetric  mass  to  de¬ 
termine  the  percent  accuracy  of  the  sys- 
tem._ 


8P.  (Xl.=apaclfle  gnvl^  of  mancuneter  fluid.' 
relatlv*  to  watar. 

(Ill)  Plot  Kt  as  a  function  of  venturi 
Inlet  pressure.  For  s(mlc  fiow  K*  will  have 
a  relatively  constant  value.  As  pressure 
decreases  (vacuum  Increases)  the  venturi 
becomes  unchocked  and  decreases. 
See  Figure  B78-8. 

(Iv)  For  a  minimum  of  8  pc^ts  In  the 
critical  region  calculate  an  average  Kt 
and  the  standard  deviation. 


(6)  The  cause  for  any  discrepancy 
greater  than  ±2%  percent  must  be  found 
and  corrected. 

§  86.120—78  [Reserved] 

§  86.121—78  Hydrocarbon  anal3nEer  cali¬ 
bration. 

The  FID  hydrocarbon  analyzer  shall 
receive  the  following  Initial  and  periodic 
calibration.  The  HFID  shall  be  operated 
to  a  set  point  ±10*  P  (±5.5*  C)  between 
300  and  390*  F  (149  and  199*  C) . 

(a)  Initial  and  periodic  optimization 
of  detector  response.  Prior  to  Its  Intro¬ 
duction  Into  service  and  at  least  annually 
thereafter  the  FID  hydrocarbon  analyzer 
shall  be  adjusted  for  optimum  hydrocar¬ 
bon  response.  Alternate  methods  yielding 
equivalent  results  may  be  used.  If  ap¬ 
proved  In  advance  by  the  Administrator. 

(1)  Follow  the  manufacturer’s  In¬ 
structions  for  Instrument  startup  and 
basic  operating  adjustment  using  the  ap¬ 
propriate  fuel  and  zero  grade  air. 

(2)  Optimize  on  the  most  ctmunon  op¬ 
erating  range.  Introduce  Into  the  ana- 
ly^,  a  propcme  In  air  mixture  with  a 
propane  concentration  equal  to  approxi¬ 
mately  90  percent  of  the  most  (xxnmon 
operating  range. 

(3)  Select  an  operating  fuel  fiow  rate 
that  will  give  near  maximum  response 
and  least  variatkm  In  response  with  mi¬ 
nor  fuel  flow  variations. 


(4)  To  determine  the  optimum  air  . 
flow,  use  the  f  ud  fiow  setting  determined 
above  and  vary  air  flow. 

(5)  After  the  optimum  fiow  rates  have 
been  determined,  they  are  recorded  for 
future  reference. 

(b)  Initial  and  periodic  calibration. 
Prior  to  Its  introduction  Into  service  and 
monthly  thereafter  the  FID  hydrocarbon 
analyzer  shall  be  calibrated  on  all  nor¬ 
mally  used  instrument  ranges.  Use  the 
same  flow  rate  as  when  analyzing 
samples. 

(1)  Adjust  analyzer  to  optimize  per¬ 
formance. 

(2)  Zero  the  hydrocarbon  analyzer 
with'  zero  grade  air. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  propane  In  air  cali¬ 
bration  gases  having  nominal  concen¬ 
trations  of  50  and  100  percent  of  that 
range.  Additional  calibration  points  may 
be  generated. 

S  86.122—78  Carbon  monoxide  analyzer 
calibration. 

The  NDIR  carbixi  monoxide  analyzer 
shall  receive  the  following  Initial  and 
periodic  calibrations: 

(a)  Initial  and  periodic  interference 
check.  Prior  to  its  Introduction  Into  serv¬ 
ice  and  anntially  thereafter  the  NDIR 
carbon  monoxide  analyzer  shall  be 
checked  for  response  to  water  vapor  and 
CQ,: 

(1)  Follow  the  manufacturer’s  In¬ 
structions  for  instrument  stsutup  and 
operation.  Adjust  the  analyzer  to  opti¬ 
mize  performance  on  the  most  sensitive 
range  to  be  used. 

(2)  Zero  the  carbon  monoxide  analyzer 
with  either  zero  grade  air  or  zero  grade 
nitrogen. 

(3)  Bubble  a  mixture  of  3  perc^t  COi 
In  Nt  through  water  at  room  tempera¬ 
ture  and  record  analyzer  response. 

(4)  An  analyzer  response  ol  more  than 
1  percent  of  full  scale  for  ranges  above 
300  ppm  full  scale  or  of  more  than  3  pixn 
on  ranges  below  300  ppm  full  scale  will 
require  corrective  action.  (Use  of  ccmdl- 
tioning  colunms  is  one  form  of  correc¬ 
tive  action  which  may  be  taken.) 

(b)  Initial  and  periodic  calibration. 
Prior  to  Its  Introduction  Into  service  and 
monthly  thereafter  the  NDIR  carbon 
monoxide  analyzer  shall  be  calibrated. 

(1)  Adjust  the  analyzer  to  optimize 
performance. 

(2)  Zero  the  carbon  monoxide  analyzer 
with  either  zero  grade  air  or  zero  grade 
nitrogen. 

(3)  Calibrate  on  each  normally  used 
operating  range  with  carbon  monoxide 
In  Nj  calibration  gases  having  nominal 
concentrations  of  15, -30,  45,  60,  75  and 
90  percent  of  that  range.  Additional  cali¬ 
bration  points  may  be  generated.  For 
each  range  calibrated.  If  the  deviation 
from  a  least-squares  b^t-fit  straight  line  ' 
Is  2  percent  or  less  of  the  value  at  each 
data  point,  concentratlcm  values  may  be 
calculated  by  use  of  a  single  calibrati(m 
factor  for  that  range.  If  the  devlati<m 
exceeds  2  percent  at  any  point,  the  best- 
fit  non-linear  equation  which  represents  , 
the  data  to  within  2  percent  of  each  test 
point  ^shall  be  used  to  determine  con¬ 
centration. 


INLET  DEPRESSION  (^2^) 
FIGURE  878-8— SONIC  FLOW  CHOKING 
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§  86.123-78  Oxide*  of  nitrogen  ana< 
lyzer  calibration. 

llie  chemiluminescent  oxides  of  nitro¬ 
gen  analyzo:  shall  receive  the  following 
initial  and  periodic  caliln^tion. 

(a)  Prior  to  its  introduction  into  serv¬ 
ice  and  weekly  thereafter  the  chemi¬ 
luminescent  oxides  of  nitrogen  anali^zer 
shall  be  checked  for  NOi  to  NO  converter 
efficiency.  Figure  B78-9  is  a  reference  for 
the  following  st^: 

(1)  F(^ow  the  manufacturer’s  instruc¬ 
tions  for  instrument  startup  and  opera- 
ti(m.  Adjust  the  analyzer  to  (K>timlze 
performance. 


(5)  With  the  oxides  of  nitrogen  ana¬ 
lyzer  in  the  NO  mode,  record  the  con¬ 
centration  of  NO  indicated  by  the 
analyzer. 

(6)  Turn  Ml  the  NOx  generator  O, 
(or  air)  supply  and  adjust  the  Oi  (or  air) 
how  rate  so  that  the  NO  indicated  by  the 
anal3rzer  is  about  10  percent  less  than 
indicated,  in  step  5.  Record  the  concen¬ 
tration  of  NO  in  this  NO+Oi  mixture. 

(7)  Switch  the  NOx  generator  to  the  < 
generation  mode  and  adjust  the  genera¬ 
tion  rate  so  that  the  NO  measured  on 
the  analyzer  is  20  percoit  of  that  meas¬ 
ured  in  step  5.  There  must  be  at  least 
10  percent  imreacted  NO  at  this  point. 


(2)  Zero  the  oxides  of  nitrogen  ana¬ 
lyzer  with  zero  grade  air  or  zero  grade 
nitrogen. 

(3)  Connect  the  outlet  of  the  NOx  gMi- 
erator  to  the  sample  inlet  of  the  oxides 
of  nitrogen  analyzer  which  has  beMi  set 
to  the  most  common  (grating  range. 

(4)  Introduce  into  the  NOx  generator 
analyzer-system  an  NO  in  nitrogen  (Nt) 
mixture  with  a  NO  concentration  equal 
to  approximately  80  percent  of  the  most 
common  operating  range.  The  NOi  con¬ 
tent  of  the  gas  mixture  shall  be  less  than 
5  percent  of  the  NO  concentration. 


Record  the  concentration  of  residual 
NO. 

(8)  Switch  the  oxides  of  nitrogen  ana¬ 
lyzer  to  the  NOx  mode  and  measiire  total 
NOx.  Record  this  value. 

(9)  Switch  off  the  NOx  generation  but 
maintain  gas  flow  through  the  system. 
The  oxides  of  nitrogen  analyzer  will  in¬ 
dicate  the  NOx  in  the  N0+0»  mlxtine. 
Record  this  value. 

(10)  Turn  off  the  NOx  generator  Oi 
(or  air)  supply.  The  analyzer  will  now 
indicate  the  NOx  in  the  original  NO  in 
Ns  mixture.  This  value  should  be  no  more 
than  5  percent  above  the  value  indicated 
instep  4. 


(11)  Calculate  the  efficiency  of  tha 
NOx  converted  by  substituting  the  con¬ 
centrations  obtained  into  the  following 
equation; 

Percent  Eff.  =  (l-|-^)xi00 

where  a=concentratlon  obtained  In  step  8. 
b:===concentration  obtained  in  step  9. 
c=«oncentratl(»  obtained  In  step  6. 
d=concentratlon  obtained  In  step  7. 

If  converter  efficiency  Is  not  greater 
than  90  percent  corrective  action  will  be 
required. 

(b)  Initial  and  periodic  calibration. 
Prior  to  its  introduction  into  service  and 
monthly  thereafter  the  chemilumi¬ 
nescent  oxides  of  nitrogen  analyzer  shall 
be  calibrated  on  all  normally  used  instru¬ 
ment  ranges.  Use  the  same  flow  rate  as 
when  analyzing  samples.  Proceed  as  fol¬ 
lows: 

(1)  Adjust  analyzer  to  optimize  per¬ 
formance. 

(2)  Zero  the  oxides  of  nitrogen  ana¬ 
lyze*  with  zero  grade  air  or  zero  grade 
nitrogen. 

(3)  CTallbrate  on  each  normally  used 
(aerating  range  with  NO  in  Ni  calibra¬ 
tion  gases  with  nominal  concentrations 
of  50  and  100  percent  of  that  range.  Ad¬ 
ditional  calibration  points  may  be  gen¬ 
erated. 

§  86.124—78  Carbon  dioxide  analyzer 
calibration. 

Prior  to  Its  introduction  into  service 
and  monthly  thereafter  the  NDIR  car¬ 
bon  dioxide  analyzer  shall  be  calibrated: 

(a)  Follow  the  manufacturer’s  instruc¬ 
tions  for  instniment  startup  and  opera¬ 
tion.  Adjust  the  analyzer  to  optimize  per¬ 
formance. 

(b)  2jero  the  carbon  dioxide  analyzer 
with  either  zero  grade  air  or  zero  grade 
nitrogen. 

(c)  Calibrate  on  each  normally  used 
operating  range  with  carbon  dioxide  in 
Ni  calibration  gases  with  nominal  con¬ 
centrations  of  15,  30,  45,  60,  75  and  90 
percent  of  that  range.  Additional  cali¬ 
bration  points  may  be  generated.  For 
each  range  calibrated,  if  the  deviation 
from  a  least-squares  best-fit  straight 
line  is  2  percent  or  less  of  the  value  at 
each  data  point,  concentration  values 
may  be  c^culated  by  use  of  a  single  cali¬ 
bration  factor  for  that  range.  If  the  devi¬ 
ation  exceeds  2  percent  at  any  point,  the 
best-fit  non-linear  equation  which  rep¬ 
resents  the  data  to  within  2  percent  of 
each  test  point  shall  be  used  to  determine 
concentration. 

§  86.125-78  [Reserved] 

§  86.126-78  Calibration  of  other  equip¬ 
ment. 

Other  test  equipment  used  for  testing 
shall  be  calibrated  as  often  as  required 
by  the  manufactiu’er  or  as  necessary 
according  to  good  practice. 

§  86.127—78  Test  procedures,  overview. 

The  procedures  described  In  this  and 
subsequent  sections  are  used  to  determine 


FLOW  CONTROL 
SOLENOID  VALVE 
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the  conformity  of  vehicles  with  the 
standards  set  forth  In  Subpart  A  for 
light  duty  vehicles  and  light  duty  trucks. 

(a)  The  overall  test  consists  of  pre¬ 
scribed  sequences  of  fueling,  parking  and 
operating  conditions.  Vehicles  are  either 
tested  for  only  exhaust  emissions  or  are 
tested  for  exhaust  and  evaporative  emis¬ 
sions.  The  evaporative  portion  of  the 
test  procedure  occurs  before  and  after 
the  exhaust  emission  test,  and,  in  some 
cases,  during  the  exhaust  emission  test. 

(b)  The  exhaust  emission  test  is  de¬ 
signed  to  determine  hydrocarbon,  car¬ 
bon  monoxide,  and  oxides  of  nitrogen 
majM  ftmiwdnns  while  simulating  an  aver¬ 
age  trip  in  an  urban  area  of  7.5  miles 
(12.1  km).  Hie  test  consists  of  engine 
startups  a^  v^lcle  operation  on  a  chas¬ 
sis  dynamometer,  Uirough  a  specified 
driving  schedule.  A  proportl<mal  part  of 
the  diluted  exhaust  emlsslcms  is  collected 
continuously  for  subsequent  analysis,  us¬ 
ing  a  constant  volume  (variable  dilution) 
samider  (Diesel  dilute  exhaust  Is  c(m- 
tlnuously  anahrzed  for  hydrocarbons 
iiirfng  f.  heated  sample  line  and  anahreer) . 

(c)  The  evaporative  emission  test 
(gasoline  fueled  vehicles  only)  Is  de¬ 
signed  to  determine  hydrocarbon  evapo¬ 
rative  emissions  as  a  consequence  of  di¬ 
urnal  temperature  fluctuation,  urban 
driving,  and  hot  soaks  during  parking. 
It  Is  associated  with  a  series  of  events 
representative  of  a  motor  vehicle's  op¬ 
eration,  which  result  In  hydrocarbon  va¬ 
por  losses.  The  test  procedure  is  designed 
to  measure: 

(1)  Diurnal  breathing  losses  resulting 
from  dally  temperature  changes,  meas¬ 
ured  by  the  enclosure  technique; 

(2)  Running  losses  fitan  suspected 
sources  (if  Indicated  by  engineering 
analysis  ot  vehicle  Inspectlcm)  resulting 
frmn  a  simulated  trip  on  a  chassis  dyna¬ 
mometer,  measured  by  carbon  traps;  and 

(3)  Hot  soak  losses  which  result  when 
the  vehicle  is  parked  ar.d  the  hot  engine 
Is  turned  off,  measured  by  the  enclosiire 
technique. 

(d)  Except  in  cases  of  component  mal¬ 
function  or  failure,  all  emission  cmitrol 
systems  Installed  on  or  Incorporated  In  a 
new  motor  vehicle  shall  be  functioning 
during  all  procedures  In  this  subpart. 
Maintenance  to  correct  component  mal¬ 
function  or  faUme  shall  be  authorized  In 
accordance  with  S  86.077. 

§  86.128—78  Transmissions. 

(a)  All  test  conditions  shall  be  run 
with  automatic  and  automatic  stick  shift 
transmissions  hi  "Drive"  (highest  gear) ; 
manual  transmissioxis  shall  be  run  In 
highest  gear,  except  as  noted.  AuUxnatic 
stick-shift  transmissions  may  be  shifted 
as  mnniia.1  transmissions  if  requested  by 
the  maniifacturer. 

(b)  CTars  equipped  with  free-wheeling 
or  overdrive  units  shall  be  tested  with 
these  imits  locked  out  of  operation. 

(c)  Idle  modes  shall  be  run  with  auto¬ 
matic  transmissions  In  “Drive"  and  the 
whe^  braked,  manual  transmissions 
shidl  be  in  gear  with  the  clutch  disen¬ 
gaged;  except  first  idle,  see  §§  86.136  and 
86.137. 

(d)  The  vehicle  shall  be  driven  with 
minimum  accelerator  pedal  movement  to 
maintain  the  desired  speed. 
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(e)  Acceleration  modes  shall  be  driven 
smoothly.  Automatic  transmissions  shall 
shift  automatically  through  the  normal 
sequence  of  gears;  manual  transmissions 
shall  be  shifted  as  recommended  by  the 
manufacturer  with  the  operator  releas¬ 
ing  the  accelerator  pedal  during  each 
shift  and  accomplishing  the  shift  with 
minimum  time.  If  the  vehicle  cannot  ac¬ 
celerate  at  the  specified  rate,  the  vehicle 
shall  be  operated  with  the  accelerator, 
pedal  fully  depressed  until  the  vehicle 
speed  reaches  the  value  prescribed  for 
that  time  in  the  driving  schedule. 

(f)  The  deceleration  modes  shall  be 
run  in  gear  using  brakes  or  accelerator 
pedal  as  necessary  to  maintain  the  de¬ 
sired  speed.  Manual  transmission  ve¬ 
hicles  shall  have  the  clutch  engaged  and 
shall  not  change  gears  from  the  previ¬ 
ous  mode.  For  those  modes  which  decel¬ 
erate  to  zero,  manual  transmission 
clutches  shall  be  depressed  when  the 
speed  drops  below  15  mph  (24.14  km/h) , 
when  engine  roughness  is  evident,  or 
when  engine  stalling  is  imminent. 

(g)  Manual  transmissions  will  be  down 
shifted  at  the  beginning  of  or  during  a 
power  mode  If  recommended  by  the  man¬ 
ufacturer  or  if  the  engine  obviously  Is 
lugging. 

(h)  If  shift  speeds  are  not  recom¬ 
mended  by  the  manufacturer,  manual 
transmission  vehicles  shall  be  shifted 
from  first  to  second  gear  at  15  mph  (24.14' 
km/h) ,  from  second  to  third  gear  at  25 
mph  (40.23  km/h),  and.  If  so  equipped, 
from_thlrd  to  fourth  gear  at  40  mph 
(64.37  km/h) .  Fifth  gear.  If  so  equipped, 
may  be  used  at  the  manufacturer’s  op¬ 
tion. 

(1)  If  a  four-  or  five-speed  manual 
transmission  has  a  first  gear  ratio  In  ex¬ 
cess  of  5:1,  follow  the  procedure  for 
three-  or  four-speed  vehicles  as  if  the 
first  gear  did  not  exist. 

§  86.12^—78  Road  load  power  and  in* 
ertia  weight  determination. 

(a)  Flywheels,  electrical  or  oth» 
means  of  simulating  inertia  as  shown 
In  the  following  table  shall  be  used.  If 
the  equivalent  Inertia  specified  Is  not 
available  on  the  dynamometer  being 
used,  the  next  higher  equivalent  inertia 
(not  to  exceed  250  lbs)  available  shall 
be  used. 


Loaded  rehlcle 
weight  (pounds) 

Equivalent 
Ineraa  w^ht 
(pounds) 

Road  load 
power  at  50 
mph  (horse¬ 
power) 

Up  to  1,125 . 

1,000 

8.0 

1,138  to  1,J76 . 

1,360 

0l8 

1376  to  1,825 . 

1,500 

T.l 

1,828  to  1375 . 

1,750 

7.7 

1376  to  2,125 . . 

2,000 

as 

2,128  to  2,875 . 

2,250 

as 

2,876  to  2, 625 . 

2,500 

9.4 

2,626  to  2,875., . 

2,750 

9.9 

2,876  to  8380 . 

8,000 

10.3 

8,281  to  8,750 . 

3,600 

11.2 

8,781  to  4,250 . 

4,000 

12.0 

4361  to  4,750 . 

4,500 

12.7 

4,751  to  5,250 . 

6,000 

1X4 

6,251  to  6,760 . 

•VSOO 

1X9 

8,761  to  obove . 

5,500 

144 

(b)  Power  absorption  unit  adjustment, 

(1)  The  power  absorption  luilt  shall  be 
adjusted  to  reproduce  rocul  load  power 
at  50  mph  true  speed.  The  Indicated  road 
load  power  setting  shall  take  Into  ac¬ 
count  the  dynamometer  friction.  The  re- 
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lationship  between  road  load  (absorbed) 
power  and  indicated  road  load  power  for 
a  particular  dynamometer  'shall.be  de¬ 
termined  by  the  procediue  outlined  in 
§  86.118  or  other  suitable  means. 

(2)  The  road  load  power  listed  in  the 
table  above  shall  be  used  or  the  vehicle 
manufacturer  may  determine  the  road 
load  power  by  an  alternate  procedure  re¬ 
quested  by  the  manufactiuer  and  ap¬ 
proved  In  advance  by  the  Administrator, 
or  the  vehicle  manufacturer  may  de¬ 
termine  the  road  load  power  by  the  fol¬ 
lowing  procedure  and  request  its  use: 

(i)  Gasoline  fueled  vehicles.  (A)  Meas¬ 
uring  the  absolute  manifold  pressure  of 
a  representative  vehicle,  of  the  same 
eqiilvalent  inertia  weight  class,  when  op¬ 
erated  on  a  level  road  imder  balanced 
wind  conditions  at  a  true  speed  of  50 
mph  (80  km/h) .  and 

(B)  Noting  the  dynamometer  indicated 
road  load  horsepower  setting  required  to 
reproduce  that  manifold  pressure  when 
the  same  vehicle  Is  operated  on  the  dyna¬ 
mometer  at  a  true  speed  of  50  mph.  The 
tests  on  the  road  and  on  the  dsniamom- 
eter  shall  be  performed  with  the  same 
vehicle  ambient  abscdute  pressure  (usu¬ 
ally  barometric),  l.e.,  within  ±5  mm  Hg 
(±0.7  kPa). 

(C)  The  road  load  power  shall  be  de¬ 
termined  according  to  the  procedure  out¬ 
lined  in  S  86.118  and  adjusted  according 
to  the  following  if  applicable. 

(11)  Diesel  vehicles.  (A)  Measuring 
the  fuel  flow  rate  of  a  representative 
v^cle  of  the  same  equivalent  Inertia 
w^ht  class,  whoi  operated  on  a  level 
road  under  balanced  wind  conditions  at  a 
true  speed  of  50  mph,  and 

(B)  Noting  the  dynamometer  indi¬ 
cated  road  load  horsepower  setting  re¬ 
quired  to  reproduce  that  fuel  flow  rate 
when  the  same  vehicle  is  operated  on 
the  dynamometer  at  a  true  speed  of  50 
mph  (80  km/h).  The  tests  on  the  road 
and  on  the  dynam(»neter  shall  be  per¬ 
formed  with  the  same  v^lcle  ambient 
absolute  pressure  (usually  barometric), 
l.e.  within  ±5  mm  Hg  (±0.7  kPa). 

(C)  The  road  load  power  shall  be  de¬ 
termined  according  to  the  procedure  out¬ 
lined  In  8  86.118  and  adjusted  according 
to  the  following  If  applicable. 

(3)  Where  it  is  expected  that  more 
than  33  percent  of  the  vehicles  in  an 
engine  family  will  be  equipped  with  air 
c<XKUtloning,  the  road  load  power  listed 
above  or  as  determined  In  paragraph 
(b)  (2)  of  this  section  shall  be  increased 
by  10  percent  for  testing  all  test  vehicles 
representing  such  an  engine  family  if 
those  vehicles  are  intended  to  be  offered 
with  air  conditioning  in  production. 

§  86.130—78  Test  sequence,  general  re* 
quirements. 

The  test  sequence  shown  in  Figure 
B78-10  shows  the  steps  encountered  as 
the  test  vehicle  undergoes  the  procedures 
subsequently  described  to  determine  con¬ 
formity  with  the  standards  set  forth. 
Ambient  temperatme  levels  encountered 
by  the  test  vehicle  throughout  the  test 
sequence  shall  not  be  less  than  68*  F 
(20*  C)  nor  more  than  86*  F  (30*  C) .  The 
vehicle  shall  be  approximately  level  dur¬ 
ing  all  phases  of  the  test  sequence  to 
prevent  abnormal  fuel  distribution. 
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} 

} 


1  HOUR  MAX. 


5  MIN.  MAX. 


>  12-36  HOURS 
(no  max.  for 
diesels) 


} 


0  1  HOUR 


} 

) 


7  MIN.  MAX 


FIGURE  B78-10  TEST  SEQUENCE 


§  86.131—78  Vehicle  preparation. 

(a)  For  gasoline  fueled  vehicles  pre¬ 
pare  the  fuel  tank(s)  for  recording  the 
temperature  of  the  prescribed  test  fuel  at 
the  approximate  mid-volume  of  the  fuel. 

(b)  Provide  additional  fittings  and 
adapters,  as  required,  to  accommodate  a 
fuel  drain  at  the  lowest  point  possible  in 
the  tank(s)  as  installed  on  the  vehicle. 

§  86.132—78  Vehicle  preconditioning.  • 

(a)  The  vehicle  shall  be  moved  to  the 
test  area  and  the  following  operatiohs 
performed: 

(1)  The  fuel  tank(s)'  shall  be  drained 
through  the  provided  fuel  tank(s) 
drain  (8)  and  filled  to  the  prescribed 
“tank  fuel  vc^ume”  with  the  specified 
test  fuel,  §  86.113.  For  the  above  opera¬ 
tions  the  evaporative  emission  control 
system  shall  neither  be  abnormally 
purged  nor  abnormally  loaded. 

(2)  Within  one  hour  of  being  fueled 
the  vehicle  shall  be  placed,  either  by  be¬ 
ing  driven  or  pushed,  on  a  dynamometer 
and  operated  through  one  Urban  Dyna¬ 
mometer  Driving  Schedule  test  proce¬ 
dure,  see  S  86.115  and  AiH}endix  I.  A  gaso¬ 
line  fueled  test  vdiicle  may  not  be  used 
to  set  dynamometer  horsepower. 

“(3)  For  those  unusual  circumstances 
where  additional  preconditioning  is  de¬ 
sired  by  the  manufacturer,  such  pre¬ 
conditioning  may  be  allow^  with  the 
advance  approval  of  the  Administrator. 
The  Administrator  may  also  choose  to 
conduct  or  require  the  conduct  of  addi¬ 
tional  preconditioning  to  insure  that  the 
evaporative  emission  centred  system  is 
stabilized.  The  additional  precondition¬ 
ing  shall  consist  of  em  initial  one  hour 
minimum  soak  and,  one.  two  or  three 
driving  cycles  of  the  UDDS,  as  described 
in  paragraph  (a)  (2)  of  this  section,  each 
followed  by  a  sostk  of  at  least  one  hour 
with  engine  off,  engine  compartment 
cover  closed  and  cooling  fan  off.  The  ve¬ 
hicle  may  be  driven  off  the  dynamometer 
following  each  HDDS  for  the  soak  period. 

(b)  Within  five  minutes  of  completion 
of  preconditioning  the  vehicle  shall  be 
driven  off  the  dynamometer  and  parked. 
The  vehicle  shall  be  stored  for  not  less 
tiian  12  hours  nor  for  more  than  36  hours 
(except  diesel  fueled  vehicles  which  have 
no  maximum  time  limitation)  prior  to 
Uie  cold  start  exhaust  test.  (Gasoline 
fueled  vehicles  undergo  a  one  hour  diur¬ 
nal  heat  build  prior  to  the  cold  start  ex¬ 
haust  test.  A  wait  of  up  to  one  hour  is 
permitted  between  the  end  of  the  diurnal 
heat  build  and  the  beginning  of  the  cold 
start  exhaust  test.  See  §  86.130  and  Fig¬ 
ure  B78-10.) 

(c)  Vehicles  to  be  tested  for  evapora¬ 
tive  emissions  shall  be  processed  in  ac¬ 
cordance  with  procediires  in  §S  86. 133 
through  86.138.  Vdiilcles  to  be  tested  for 
exhaust  emissions  only  shall  be  processed 
according  to  §S  86.133  through  86.137. 

S  86.133—78  Diurnal  breathing  loss  test. 

(a)  (1)  Following  vehicle  preparation 
and  vehicle  preccmditlonlng  procedures 
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described  In  SS  86.131  and  86.132  the  test 
vdilcle  shall  be  allowed  to  soak  for  a 
period  of  not  lees  than  12  or  more  than 
36  hours  prior  to  the  exhaiist  emlsslcm 
test.  The  diurnal  test  shall  start  not  less 
than  10  or  more  than  35  hours  after 
the  end  of  the  preoondltkmlng  proce¬ 
dure.  The  start  of  the  exhaust  test  shall 
follow  the  end  of  the  diurnal  test  within 
one  hour. 

(2)  CkuKdine  fueled  vehicles  to  be 
tested  for  exhaust  emissions  only,  shall 
undergo  the  diumal  heat  build.  Since  no 
evaporative  measurements  are  neces¬ 
sary,  an  evi4)oratlve  enclosure  is  not  re¬ 
quired. 

(b)  The  evcMporaitive  emlssimi  enclo¬ 
sure  shaU  be  purged  for  several  minutes 
immediately  prim*  to  the  test. 

Notb. — If  St  snytlme  the  hydrocarbon  oon- 
oentrsUon  exceeds  16,000  ppm  C  the  en¬ 
closure  Should  he  Immediately  piirged.  This 
concentration  provides  a  4:1  safety  factor 
against  the  lean  flammability  limit. 

(c)  The  FID  hydrocarb(m  analyzer 
shall  be  zeroed  and  spanned  immediately 
prior  to  the  test. 

(d)  If  not  already  on,  the  evaporative 
enclosure  mixing  fan  shall  be  turned  on 
at  this  time. 

(e)  Iminediately  prior  to  the  diumal 
breathing  loss  test,  the  fuel  tank(6)  of 
the  prepared  vehicle  shall  be  drained  and 
recharged  with  the  specified  test  fuel, 
1 86.113,  to  the  prescribed  '‘tank  fuel  v<d- 
ume,"  defined  in  i  86.078-2.  The  tem¬ 
perature  ci  the  fuel  mior  to  its  delivery 
to  the  fuel  tank  shall  be  between  50 
and  60*  F  (10  and  16*  O .  The  fuel  tank 
cap(s)  is  not  installed  until  the  diumal 
heat  build  begins. 

(f)  The  test  vehicle,  with  the  engine 
shut  off,  shall  be  moved  into  the  evapora¬ 
tive  emission  enclosure,  the  test  v^iicle 
windows  and  luggage  compartments 
shall  be  opened,  the  fuel  tank  tempera¬ 
ture  sensor  shall  be  connected  to  the 
temperature  recording  system,  and,  if  re¬ 
quired,  the  heat  source  shall  be  pr(H>erly 
positioned  with  respect  to  the  fuel 
tank<s)  and/or  connected  to  the  tem¬ 
perature  controller. 

<g)  The  temperature  recording  sys¬ 
tem  shall  be  started. 

(h)  The  fuel  may  be  artificially  heated 
to  the  starting  diumal  temperature. 

(1)  When  the  fuel  temperature  record¬ 
ing  sirstem  reaches  at  least  58*  F  (14*  C) , 
immediately: 

(1)  Install  fud  tank  cap(8) . 

(2)  Turn  off  purge  blowers,  if  not  al¬ 
ready  off  at  this  time. 

(3)  Close  and  seal  enclostue  doors. 

(J)  When  the  fud  temperature  record¬ 
ing  system  reaches  60±2*  P  (16±1.1*  O* 
hnmediately: 


(1>  Analyze  enclosure  atmosphere  for 
hydrocarbons  and  record.  This  is  the  in¬ 
itial  (tlme=0  minutes)  hydrocarbon 
concentration,  Choi,  9  86.143. 

(2)  Start  diumal  heat  build  and  record 
time.  This  commences  the  60±2  minute 
test  p^od. 

(k)  The  fuel  shall  be  heated  in  such  a 
way  that  its  temperature  change  con¬ 
forms  to  the  following  function  to  within 
±3*  F  (±1.6*  C) : 

F=T.+0.4t 

for  SI  tinlts,  C=T.  f  (2/9)t 
Where: 

P=fuel  temperature,  *  F 

C=fuel  temperattire,  *  O 

t=tlme  since  beginning  of  test,  minutes. 

T,=;lnitlal  temperature. 

After  60±2  minutes  of  heating,  the  fuel 
temperature  rise  shall  be  24±1*  P  (±0.5* 
C). 

(l)  The  FED  hydrocarbon  analyzer 
shall  be  zeroed  and  spanned  immediately 
prior  to  the  end  of  the  diumal  test. 

(m)  Ihe  end  of  the  diumal  breathing 
loss  test  occurs  60±2  minutes  after  the 
heat  build  begins,  paragraph  (j)  (2) .  An- 
ah^ze  the  enclosure  atmosphere  for  hy¬ 
drocarbons  and  record.  Ihis  is  the  final 
(tlme=  60  minutes)  hydrocarbon  concen- 
traticm.  ^Cf,  9  86.143.  The  time  (or 
elapsed  time)  of  this  analysis  shall  be 
recorded. 

(n)  The  heat  source  shall  be  turned  off 
and  the  enclosure  doors  unsealed  and 
opened. 

(o)  The  hecit  source  shall  be  moved 
away  friMn  the  vehicle,  if  required,  and/ 
or  disconnected  from  the  temperature 
contnfiler,  the  fuel  tank  temperature 
sensor  shall  be  disconnected  from  the 
temperature  rec(»xtlng  system,  the  test 
vehicle  windows  and  luggage  compart¬ 
ments  may  be  closed  and  the  test  vehicle, 
with  the  engine  shut  off,  shall  be  removed 
fitun  the  evaporative  emission  enclosure. 

(p)  For  vehicles  with  multiple  tanks, 
the  largest  tank  shall  be  designated  as 
the  primary  tank  and  shall  be  heated  in 
accordance  with  the  procedures  described 
in  paragraph  (k)  of  this  section.  All  other 
tanks  shall  be  designated  as  auxiliary 
tanks  and  shall  undergo  a  similar  heat 
build  such  that  the  fuel  temperature 
shaU  be  within  3*P  (1.6*0  of  the  pri¬ 
mary  tank. 

§  86.134—78  Running  loss  test. 

(a)  If  an  engineering  analysis  or  ve¬ 
hicle  inspection  indicates  the  possibility 
of  evaporative  onlsslons  during  vehicle 
operati<m,  evaporative  emission  nmnlng 
loss  measurements  shall  be  made  during 
the  cold  transient  and  stabilized  portion 
of  the  exhaust  emission  test.  Since  run¬ 
ning  loss  measuremrats  cannot  be  made 


in  the  enclosure,  the  equlpmrat  described 
in  9  86.177-17  shall  be  used  to  coDeet 
these  emissions. 

(1)  The  procediire  in  9  86.135  shall  be 
followed. 

(2)  Prior  to  the  initiation  of  the  cold 
start  exhaust  emission  test,  the  vapor 
loss  measurement  S3rstem  shall  be  con¬ 
nected  to  all  suspected  sources  of  run¬ 
ning  loss  evaporative  emissions. 

(3)  The  cold  start  transient  and 
stabilized  exhaust  emission  test  portions 
shall  be  conducted  according  to  the  pro¬ 
cedures  of  9  86.135  through  9  86.137. 

(4)  Within  one  minute  after  the  end 
of  the  stabilized  exhaust  emission  test, 
the  vapor  loss  measurement  system  shall 
be  dlsronnected  fr<»n  the  vehicle  and  the 
inlets  and  outlets  sealed. 

(5)  Within  one  hour  from  the  end  of 
the  running  loss  measurement,  weigh  the 
vapor  collection  traps. 

§  86.135—78  Dynamometer  proeedure. 

(a)  The  dynamometer  run  consists  of 
two  tests,  a  “cold"  start  test  after  a 
minimum  12-hour  and  a  maximum  36- 
hour  soak  accmding  to  the  provlsitms  of 
99  86.132  and  86.133  and  a  “hot"  start 
test  following  the  “ctdd”  start  test  by 
10  minutes.  Ikiglne  startup  (with  all  ac¬ 
cessories  turned  off) ,  operation  over  the 
driving  schedule,  and  engine  shutdown 
make  a  complete  cold  start  test.  Engine 
startup  and  operation  over  the  first  505 
seconds  of  the  driving  schedule  complete 
the  hot  start  test.  The  exhaust  emissions 
are  diluted  with  amblrat  air  and  a  con¬ 
tinuously  proportional  sample  is  collected 
for  analysis  during  each  phase.  The  com¬ 
posite  samples  collected  in  bags  are  ana¬ 
lyzed  for  hydrocarbons  (except  diesel  hy¬ 
drocarbons  which  are  analyzed  continu¬ 
ously)  ,  carbon  monoxide,  carbon  dioxide, 
and  oxides  of  nitrogen.  A  parallel  sam¬ 
ple  of  the  dilution  air  is  similarly  ana¬ 
lyzed  for  hydrocarbon,  carbon  monox¬ 
ide,  carbon  dioxide,  and  oxides  of  nitro¬ 
gen. 

(b)  During  dynamometer  operation,  a 
fixed  speed  cooling  fan  shall  be  posi¬ 
tioned  so  as  to  direct  cooling  air  to  the 
vehicle  in  an  appropriate  manner  with 
the  «iglne  ccunpartment  cover  open.  In 
the  case  of  veUcIes  with  front  engine 
compartments,  the  fan  shall  be  squarely 
positioned  within  12  inches  of  the  ve¬ 
hicle.  In  the  case  of  vehicles  with  rear 
engine  compartments  (or  if  special  de¬ 
signs  make  the  above  impractical),  the 
cooling  fan  shall  be  placed  in  a  position 
to  provide  sufficient  air  to  maintain  ve¬ 
hicle  cooling.  The  fan  capacity  shall  nor¬ 
mally  not  exceed  5,300  cfm  (2.50  mVs) . 
If,  however,  the  manufacturer  can  show 
that  during  field  operation  the  vehicle 
receives  additional  cooling,  and  that  such 
additional  cooling  is  needed  to  provide  a 
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representative  test,  the  fan  capacity  may 
be  increased  or  additional  fans  used  if 
approved  in  advance  by  the  Administra¬ 
tor.  ^ 

(c)  The  vehicle  speed  as  measured 
from  the  dynamometer  rolls  shall  be 
used.  A  speed  vs.  time  recording,  as  evi¬ 
dence  of  dynamometer  test  validity,  shall 
be  supplied  (m  request  of  the  Adminis¬ 
trator. 

(d)  Practice  runs  over  toe  prescribed 
driving  schedule  may  be  p>erformed  at 
test  points,  provided  an  emission  sample 
is  not  taken,  for  the  purpose  of  findiig 
the  minimum  throttle  action  to  maintain 
toe  proper  speed-time  relationship,  or  to 
permit  sampling  system  adjustments. 

Note. — When  using  two-roll  dynamometers 
a  truer  speed-time  trace  may  be  obtained  by 
minimising  the  rocking  of  the  vehicle  In  the 
rolls.  The  rocking  of  the  vehicle  changes  the 
tire  rolling  radius  on  each  roll.  This  rocking 
may  be  minimized  by  restraining  the  vehicle 
horizontally  (or  nearly  so)  by  ustag  a  cable 
and  winch. 

(e)  The  drive  wheel  tires  may  be  in¬ 
flated  up  to  a  gauge  pressure  of  45  psi 
(310  kPa)  in  order  to  prevent  tire  dam¬ 
age.  The  drive  wheel  tire  pressure  shall 
be  r^)orted  with  the  test  results. 

(f)  If  the  dsmamometer  has  not  been 
operated  during  the  2 -hour  period  im¬ 
mediately  preceding  the  test  it  shall  be 
warmed  up  for  15  minutes  by  operating 
at  30  mph  (48  km/h)  using  a  non-test 
vehicle  or  as  recommended  by  the  dsma- 
mometer  manufacturer. 

(g)  If  toe  dynamometer  hco^epower 
must  be  adjust^  manually,  it  shall  be 
set  within  1  hour  prior  to  toe  exhaust 
emissions  test  phase.  Hie  test  vehicle 
shall  not  be  used  to  make  the  adjustment. 
Dynamometers  using  automatic  control 
of  preselectable  power  settings  may  be 
set  anythime  prior  to  the  beginning  of  the 
emissions  test 

§  86.13(>— 78  Engine  starting  and  restart¬ 
ing. 

(a)  Gasoline  fueled  v>ehicles.  This 
paragraph  (a)  applies  to  gasoline  fueled 
vehicles. 

(1)  The  engine  shall  be  started  accord¬ 
ing  to  the  manufact\u*er's  recommended 
starting  procedures.  The  initial  20  second 
Idle  period  shall  begin  when  the  engine 
starts. 

(2)  Choke  operation:  (1)  Vehicles 
equipped  with  automatic  chokes  shall 
be  operated  according  to  the  manufac¬ 
turer’s  operating  instructions  or  owner’s 
manual,  including  chc4ce  setting  and 
“kick -down”  from  cold  fast  idle. 

(ii)  Vtoicles  equipped  with  manual 
chokes  shall  be  operated  £u;cording  to 
the  manufacturer’s  operating  instruc¬ 
tions  owner’s  manual. 

(3)  The  transmission  shall  be  placed 
in  gear  15  seconds  after  toe  engine  is 
started.  If  necessary,  braking  may  be  em¬ 
ployed  to  keep  toe  drive  wheels  from 
turning. 

(4)  The  operator  may  use  the  choke, 
acceleratw  pedal,  etc.  where  necessary 
to  keep  the  engine  running. 

(5)  If  the  manufacturer’s  operating 
Instructions  or  owner’s  manual  does  not 


specify  a  warm  engine  starting  proce¬ 
dure,  toe  engine  (automatic  and  manual 
choke  engines)  shall  be  starated  by  de¬ 
pressing  the  acc^erator  pedal  about  half 
way  and  cranking  the  engine  imtil  it 
starts. 

(b)  Diesel  fueled  vehicles.  The  engine 
shall  be  started  according  to  toe  manu¬ 
facturer’s  recommended  starting  proce¬ 
dures.  ’The  initial  20-second-idle  period 
shaU  begin  when  toe  engine  starts.  ’The 
transmission  shall  be  placed  in  gear  15 
seconds  after  the  engine  is  started.  If 
necessary,  braking  may  be  employed  to 
keep  the  drive  wheels  from  turning. 

(c)  If  toe  v^icle  does  not  start  after 
10  seconds  of  craiflcing;  cranking  shall 
cease  and  toe  reason  for  failure  to  start 
shall  be  determined.  The  gas  flow  meas¬ 
uring  device  (or  revolution  counter)  on 
the  constant  volume  sampler  (and  the 
hydrocarbon  integrater  when  testing 
diesel  vehicles,  see  S  86.137,  Dynamometer 
test  runs)  shall  be  turned  oil  and  toe 
sample  selector  valves  placed  in  the 
“standby”  position  during  this  diagnostic 
period.  In  addition,  either  the  CVS  should 
be  turned  off  or  toe  exhaust  tube  dis- 
coimected  from  the  tailpipe  during  the 
diagnostic  period. 

(1)  If  failure  to  start  is  an  opera¬ 
tional  error,  the  vehicle  shall  be  resched¬ 
uled  for  testing  from  a  oold  start.  If  fail¬ 
ure  to  start  is  caused  by  vehicle  mal¬ 
function,  corrective  action  of  less  than 
30  minutes  duration  may  be  taken  and 
the  test  continued.  The  sampling  system 
shall  be  reactivated  at  toe  same  time 
cranking  is  started.  Wh«i  toe  engine 
starts,  the  driving  schedule  timing  se¬ 
quence  Khali  begin.  If  failure  to  start  is 
caused  by  vehicle  malfunction  and  the 
vehicle  cannot  be  started,  the  test  shall 
be  voided,  the  vehicle  removed  from  the 
dynamometer,  corrective  action  taken, 
and  the  v^icie  rescheduled  for  test.  The 
reason  for  the  malfunction  (if  deter¬ 
mined)  and  the  corrective  action  taken 
shall  be  reported. 

(d)  If  the  engine  “false  starts,”  the 
operator  shall  repeat  the  recomm^ded 
starting  procedure  (such  as  resetting  the 
choke,  etc.) . 

(e)  StaHing:  (1)  If  the  engine  stalls 
during  an  idle  period,  the  engine  shall  be 
restarted  immediately  and  the  test  con¬ 
tinued.  If  the  engine  cannot  be  started 
soon  enough  to  allow  the  vehicle  to  fol¬ 
low  the  next  acceleration  as  prescribed, 
the  driving  schedule  indicator  shall  be 
st<H>ped.  When  the  vehicle  restarts,  the 
driving  schedule  indicator  shall  be 
reactivated. 

(2)  If  the  engine  stalls  during  some 
(grating  mode  other  than  idle,  the  driv- 
iJ^  schedule  Indicator  shall  be  stopped, 
the  vehicle  shall  then  be  restarted  and 
accelerated  to  the  speed  required  at  that 
point  in  the  driving  schedule  and  the  test 
continued.  During  acceleration  to  this 
point,  shifting  shall  be  performed  in  ac¬ 
cordance  with  §  86.128. 

(3)  If  the  vehicle  will  not  restart 
within  1  minute,  the  test  shall  be  voided, 
the  vehicle  removed  from  the  dynamom¬ 
eter,  corrective  action  taken,  and  the 
vehicle  rescheduled  for  test.  The  reason 


for  the  malfunction  (if  determined)  and 
the  corrective  action  taken  shall  be 
reported. 

§  86.137—78  Dynamometer  test  runs. 

(a)  The  vehicle  shall  be  allowed  to 
stand  with  the  engine  turned  off  for  a 
period  of  not  less  than  12  hours  or  more 
than  36  hours  before  the  cold  start  ex¬ 
haust  emission  test.  The  cold  start  ex¬ 
haust  test  shall  follow  toe  diurnal 
breathing  loss  test  by  not  more  than  1 
hour.  The  vehicle  shall  be  stored  prior  to 
the  emission  test  in  such  a  manner  that 
precipitation  (e.g.  rain  or  dew)  does  not 
occur  on  the  vehicle.  ’The  complete  dyna¬ 
mometer  test  consists  of  a  cold  start 
drive  of  7.5  miles  (12.1  km)  and  simu¬ 
lates  a  hot  start  drive  of  7.5  miles  (12.1 
km).  ’The  vehicle  is  allowed  to  stand  on 
the  dynamometer  during  the  10  minute 
time  period  between  toe  cold  and  hot 
start  tests.  The  cold  start  test  is  divided 
into  two  periods.  The  flrst  period,  repre¬ 
senting  the  cold  start  “transient”  phase, 
terminates  at  the  end  of  toe  deceleration 
which  is  scheduled  to  occur  at  505  sec¬ 
onds  of  toe  driving  schedule.  The  second 
period,  representing  the  "stabilized” 
phase,  consists  of  the  remainder  of  toe 
driving  schedule  including  engine  shut¬ 
down.  The  hot  start  test  similarly  con¬ 
sists  of  two  periods.  The  period,  repre¬ 
senting  the  hot  start  “transient”  phase, 
terminates  at  the  same  point  in  the  driv¬ 
ing  schedule  as  the  flrst  period  of  the 
cold  start  test  The  second  period  of  the 
hot  start  test  “stabilized”  phase,  is  as¬ 
sumed  to  be  identical  to  the  second  pe¬ 
riod  of  toe  cold  start  test.  Ther^ore,  the 
hot  start  test  terminates  after  the  flrst 
period  (505  seconds)  is  run. 

(b)  ’The  following  steps  toall  be  taken 
for  each  test: 

(1)  Place  drive  wheels  of  vehicle  on 
dynamometer  without  starting  engine. 

(2)  Open  the  vehicle  engine  compart¬ 
ment  cover  and  position  the  cooling  fan. 

(3)  With  the  sample  selector  valves  in 
the  “standby”  position  connect  evacu¬ 
ated  sample  collection  bags  to  the  dilute 
exhaust  and  dilution  air  sample  collec¬ 
tion  systems. 

(4)  Start  the  Constant  Volume  Sam- 
Ider  (if  not  already  on),  the  sample 
pumps,  toe  temperature  recorder,  the 
vehicle  cooling  fan  and  the  heated  hy¬ 
drocarbon  analysis  recorder  (diesel 
cmly) .  (The  heat  exchanger  of  the  con¬ 
stant  volume  sampler,  if  used,  diesel  hy¬ 
drocarbon  analyzer  continuous  sample 
line  and  Alter  (if  applicable)  should  be 
preheated  to  their  respective  operating 
temperatures  before  the  test  begins.) 

(5)  Adjust  the  sample  flow  rates  to  the 
desired  flow  rate  (minimum  of  10  cfh, 
0.28  mVhr)  and  set  the  gas  flow  measur¬ 
ing  devices  to  zero. 

Hote. — CFV-CV8  sample  flowrate  Is  flxed 
by  the  venturi  design. 

(6)  Attach  the  flexible  exhaust  tube  to 
the  vehicle  tailpipe(s). 

(7)  Start  the  gas  flow  measuring  de¬ 
vice,  position  the  sample  selector  valves 
to  direct  the  sample  flow  into  the  “tran¬ 
sient”  exhaust  sample  bag  and  the  tran¬ 
sient”  dilution  air  sample  bag  (turn  on 
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the  dleeel  hydrocarbon  analyzer  system 
integrator  and  mark  the  rec<mler  chart, 
if  applicable)  and  start  cranking  the 
engine. 

(8)  Fifteen  seconds  after  the  engine 
starts,  place  the  transmission  In  gear. 

(9)  Twenty  seconds  after  the  engine 
starts,  begin  the  Initial  vehicle  accelera¬ 
tion  of  the  driving  schedule.^ 

(10)  Operate  the  vehicle  according  to 
the  dynam(Hneter  driving  schedule 
(S  86.115). 

(11)  At  the  end  of  the  decelemtion 
which  Is  scheduled  to  occur  at  505 
seconds,  simultaneously  switch  the 
sample  flows  from  the  “transient”  bags 
to  the  “stabilized”  bags,  switch  off  gas 
flow  measuring  device  No.  1  (and  the 
dlesd  hydrocarbon  Integrator  No.  1,  maiic 
the  diesel  hydrocarbon  recorder  chart) 
and  start  gas  flow  measuring  device  No. 
3  (and  diesel  hydrocarbon  Integrator  No. 
2).  As  soon  as  possible  transfer  the 
**tran8lent”  exhaust  and  dilution  air 
samples  to  the  analytical  system  and 
inpcess  the  samples  according  to  §  86.140 
Obtaining  a  stabfllzed  reading  of  the  ex¬ 
haust  sample  on  all  analyzers  within  20 
minutes  of  the  end  ef  the  sample  collec¬ 
tion  lAase  of  the  test. 

(12)  Turn  the  engine  off  2  seconds 
after  the  end  of  the  last  declaration  (at 
1,369  seconds) . 

(13)  Five  seconds  after  the  engine 
st<V6  running,  simultaneously  tium  off 
gas  flow  measuring  device  No.  2  (and 
the  dlesd  hydrocarbon  Integrator  No.  2, 
mark  the  hydrocarbon  recorder  chart.  If 
applicable)  and  position  the  sample  se¬ 
lector  valves  to  the  “standby”  position. 
As  soon  as  possible  transfer  the  “stabi¬ 
lized”  exhaust  and  dilution  air  samples 
to  the  analytical  system  and  process  the 
samples  according  to  S  86.140  obtaining 
a  stabilized  reading  of  the  exhaust 
sample  on  all  analyzers  within  20 
minutes  of  the  end  of  the  sample  col¬ 
lection  phase  of  the  test. 

(14)  Immediately  after  the  ^d  of  the 
sample  period  turn  o^the  cooling  fan 
and  close  the  engine  c<»npmiment  cover. 

(15)  Turn  off  the  CVS  or  disconnect 
the  exhaust  tube  from  the  tailpipe  of  the 
vehicle. 

(16)  Repeat  the  steps  In  paragraph 

(b)  (2)  through  (10)  of  this  section  for 
the  hot  start  test,  except  only  one 
evacuated  sample  bag  is  required  for 
sampling  exhaust  gas  and  one  for  dilu¬ 
tion  air.  The  step  In  paragraph  (b)  (7)  of 
this  section  shall  begin  between  9  and  11 
minutes  after  the  end  of  the  sample 
period  for  the  cold  start  test. 

(17)  At  the  end  of  the  deceleration 
which  Is  schedule!  to  occur  at  505 
seconds,  simultaneously  turn  off  gas  flow 
measuring  device  No.  1  (and  diesel  hy¬ 
drocarbon  Integrator  No.  1,  mark  the 
dleeel  hydrocarbon  recorder  chart.  If  ap¬ 
plicable)  and  position  the  sample  selec¬ 
tor  valve  to  the  “standby”  position. 
(Engine  shutdown  Is  not  part  of  the  hot 
start  test  sample  period.) 

(18)  As  soon  as  possible  transfer  the 
hot  start  “transient”  exhaust  and  dllu- 
tl(m  air  samples  to  the  analytical  sys¬ 


tem  and  process  the  samples  acocMxling 
to  1 86.140  obtaining  a  stabilized  read¬ 
ing  of  the  exhaust  sample  (m  all  an¬ 
alyzers  within  20  minutes  of  the  end  oi 
the  sample  collection  phase  of  tha  tekL 

(19)  Disconnect  the  exhaust  tube  from 
the  vehicle  tailplpe(s)  and  drive  vehi¬ 
cle  from  dynamometer. 

(20)  The  c(mstant  volume  sampler 
may  be  turned  off,  if  desired. 

(21)  Vehicles  to  be  tested  for  evapo¬ 
rative  emissions  will  proeeed  according 
to  S  86.138.  For  all  others  this  completes 
the  test  sequence. 

§  86.138—78  Hot  soak  test. 

The  hot  soak  evimorative  emission  test 
shall  be  conducted  immediately  follow¬ 
ing  the  hot  transient  exhaust  onlssion 
test. 

(a)  Prior  to  the  c<»npletion  of  the  hot 

start  transient  exhaurt  unlssion  sam¬ 
pling  period,  the  eviqKn*atlve  emission 
enclosure  shall  be  purged  for  several 
minutes.  _ 

(b)  The  FID  hydrocarbon  analyzer 
shall  be  zeroed  and  spanned  immediate¬ 
ly  prior  to  the  test. 

(c)  If  not  already  on.  the  evaporative 
enclosure  mixing  fan  shall  be  turned  on 
at  this  time. 

(d)  Upon  cmnpletion  of  the  hot  tran¬ 
sient  exhaust  emissimi  sampling  period, 
the  vehicle  engine  compartment  cover 
shall  be  closed,  the  cooling  fan  shall  be 
moved,  the  vehicle  shall  be  disconnected 
fitxn  the  dynamometer  and  exhaiist  sam¬ 
pling  system,  and  then  driven  at  mlni- 
miun  throttle  to  the  vehicle  entrance  of 
the  enclosure. 

(e)  The  vehicle’s  engine  must  be 
stopped  before  any  part  of  the  vehicle 
enters  the  enclosure.  The  v^cle  may  be 
pushed  or  coasted  Into  the  enclosing. 

(f )  The  test  vehicle  windows  and  lug¬ 
gage  compartments  shall  be  opened.  If 
not  already  (men. 

(g)  The  temperature  recording  system 
shall  be  started  and  the  time  of  mglne 
shut  off  shall  be  noted  (m  the  evapora¬ 
tive  emission  hydrocarbon  data  record¬ 
ing  system. 

(h)  The  enclosure  doors  shall  be 
closed  and  sealed  within  two  minutes  of 
engine  shutdown  and  within  seven  min¬ 
utes  after  the  end  of  the  exhaust  test. 

(I)  The  60±0.5  minute  hot  soak  be¬ 
gins  when  the  enclosure  doors  are  sealed. 
The  enclosure  atmosphere  shall  be  an¬ 
alyzed  and  recorded.  This  Is  the  Initial 
(tlme=0  minutes)  hydrocarixm  concen¬ 
tration,  Cboi.  for  use  In  calculating  evap¬ 
orative  losses,  see  8  86.143. 

(J)  The  test  vehicle  shall  be  permit¬ 
ted  to  soak  for  a  period  of  one  hour  In 
the  enclosure^ 

(k)  The  FID  hydrocarbon  analyzer 
Rhft.li  be  zeroed  and  spanned  Immediately 
prior  to  the  end  of  the  test. 

(l)  At  the  end  of  the  60  ±0.5  minute 
test  period,  again  analyze  the  enclosiure 
atmosphere  and  record  time.  This  Is  the 
final  (tlme=60  minutes)  hydrocarb<« 
concentration.  Cboi,  for  use  In  calculat¬ 
ing  evaporative  losses,  see  f  86.143.  This 
operation  ccunpletes  the  evaporative 
emission  measurement  procedure. 
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8  86.139t-78  [Reserved] 

§  86.140-78  Exhaust  sample  analysis. 

The  following  sequence  of  operations 
shall  be  performed  In  conjunction  with 
each  series  of  measurements: 

(a)  Zero  the  anal3rzers  and  obtain  a 
stable  zero  reading.  Recheck  ELfter  tests. 

(b)  Introduce  span  gases  and  set  In¬ 
strument  gains.  In  order  to  avoid  cor¬ 
rections.  span  and  calibrate  at  the  same 
flow  rates  used  to  analyze  the  test  sam¬ 
ple.  Span  gases  should  have  concentra¬ 
tions  equal  to  75  to  100  percent  of  f^ 
scale.  If  gain  has  shifted  significantly  on 
the  analyzers,  check  the  calibrations. 
Show  actual  concentrations  on  chart. 

(c)  Check  zeros;  repeat  the  procedure 
In  paragraphs  (a)  and  (b)  of  this  section 
If  required. 

(d)  Check  flowrates  and  pressures. 

(e)  Measiu%  HC,  CO,  COi  and  NO^ 
concentrations  of  samples. 

(f)  For  diesel  vehicles,  continuously 
record  (Integrate  electronically  If  de¬ 
sired)  dilute  hydrocarbon  emission 
levels  during  test.  Background  sampkM 
are  collected  in  sample  bags  and  ana¬ 
lyzed  as  above. 

(g)  Check  zero  and  span  points.  If 
difference  is  greater  than  2  percent  of 
full  scale,  repeat  the  procedure  In  para¬ 
graphs  (a)  through  (f)  of  this  section. 

§  86.141-78  [Reserved] 

§  86.142—78  Records  required. 

The  following  Information  shall  be 
recorded  with  respect  to  each  test: 

(a)  Test  number. 

(b)  System  or  device  tested  (brief  de¬ 
scription)  . 

(c)  Date  and  time  of  day  for  each  part 
of  the  test  schedule. 

(d)  Instrument  oiierator. 

(e)  Driver  or  operator. 

(f)  Vehicle:  Make — ^Vehicle  identlfl- 
cation  number — ^Mcxlel  year — ^Transmis¬ 
sion  type — Odometer  reading — ^Engine 
displacement  —  Engine  family  —  Evap. 
family — Idle  rpm — ^Fuel  system  (fuel  In¬ 
jection,  nominal  fuel  tank(s)  capacity, 
fuel  tank(s)  location,  number  of  carbu¬ 
retors.  number  of  esuimretor  barrels) — 
Inertia  loading — ^Actual  curb-  weight  re¬ 
corded  at  0  miles — Actual  road  load  at 
50  mph  (80  km/h)  and  drive  wheel  tire 
pressure,  as  applicable. 

(g)  Indicated  road  load  power  absorp¬ 
tion  at  50  mph  (80  km/h)  and  dynamom¬ 
eter  serial  number.  As  an  alternative  to 
recording  the  dynamometer  serial  num¬ 
ber,  a  reference  to  a  vehicle  test  cell 
number  may  be  used,  with  the  advance 
am>roval  of  the  Administrator,  provided 
the  test  cell  records  show  the  pertinent 
Information. 

(h)  All  pertinent  instrument  informa¬ 
tion  such  as  tuning — gain — serial  num¬ 
ber — detector  munber — range.  As  an  al¬ 
ternative,  a  reference  to  a  vehicle  test 
cell  number  may  be  used,  with  the  ad¬ 
vance  approval  of  the  Administrator, 
provided  test  cell  calibration  records 
show  the  pertinent  Instrument  Informa- 
tton. 
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(D  Recorder  cbArtc:  IdantUy  sera 
gpnn^  exhaust  gaa.  usd  dilution  air  sazn^ 
pie  traces. 

(i>  T^Bst  cdl  barometric  pressure,  am¬ 
bient  temperature  and  huaskUty. 

NoTS. — A  central  laboratory  barometer  may 
be  need:  Provided.  That  Indindual  test  ceU 
barometric  pressures  are  shown  to  be  within 
±0.1  percent  of  the  barometric  pressure  at 
the  central  barometer  location. 

(k)  Fuel  temperatures,  as  prescribed. 

G)  Pressure  of  the  mixture  of  exhaust 
and  dilution  air  entering  the  CVS  meter¬ 
ing  device,  the  pressure  increase  across 
the  device,  and  the  temperature  at  the 
Inlet.  The  temperatiue  may  be  recorded 
continuously  or  digitally  to  determine 
temperature  variations. 

(m)  Hie  number  of  revolutions  of  the 
positive  displacement  pump  accumulated 
during  each  test  i^xase  while  exhaust 
samples  are  being  collected.  The  number 
of  standard  cubic  feet  metered  by  a  crit¬ 
ical  flow  venturi  diudng  each  test  phase 
would  be  the  equivalent  record  for  a 
CPV-CVS. 

(n)  The  humidity  of  the  dilution  air. 

NoTK. — ^If  conditioning  columns  are  not 
used  (see  {  86.123  and  I  86.144)  this  measure¬ 
ment  can  be  deleted.  If  the  conditioning  col¬ 
umns  are  used  and  the  dilution  air  is  taken 
from  the  test  cell,  the  ambient  humidity 
can  be  used  tor  this  measurement. 

(o)  Temperature  set  point  of  the 
heated  sample  line  and  heated  hydro¬ 
carbon  detector  temperature  control  sys¬ 
tem  (for  diesel  vehicles  only) . 

§  86.143—78  Calculations;  evaporative 
emissions. 

The  calculation  of  the  net  hydrocar¬ 
bon  mass  change  in  the  enclosure  is  used 
to  determine  the  diurnal  and  hot  soak 
mass  emissions.  The  mass  is  calculated 
frcun  initial  and  final  hydrocarbon  con¬ 
centrations  in  ppm  carbon,  initial  and 
final  enclosure  ambient  temperatures, 
initial  and  finsd  barometric  pressures, 
and  net  enclosure  volume  using  the  fol¬ 
lowing  equation: 

M.c  =  *nxlO- 
Where: 

llwo=  hydrocarbon  mass,  g. 

Cbo= hydrocarbon  concentraU<m  as  ppm 
carbon. 

Ta=net  enclosure  volume,  ft^  (m*)  as  de¬ 
termined  by  subtracting  60  ff  (1.42 
m*)  (volume  of  vehicle  with  trunk 
and  windows  opm)  from  the  en¬ 
closure  voliune.  A  manufactmer  may 
use  the  measured  volume  of  the 
vehicle  (instead  of  the  nominal  60 
ft*)  with  advance  approval  by  the 
Administrator;  Provided,  'Hie  meas¬ 
ured  volume  is  determined  and  used 
for  all  v^cles  tested  by  that  manu¬ 
facturer. 

Pa=barometnc  pressure,  in.  Hg  (kPa). 

T=enclo6ure  ambient  temperature,  R  (K). 

k=.208  (13+H/C) 

for  SI  units.  k=1.2  (12+H/C). 

Where: 

H/C=  Hydrogen-carbon  ratio. 

H^=2.SS  for  diurnal  amiMinnn 
H/C=  2.2  tor  hot  soak  emissions. 

1= indicates  initial  reading. 

f  vindicates  final  reading. 
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186.144-78  Calnilations;  exhaust  einis- 

skMM. 

The  final  repmied  test  resultB  shall  be 
computed  by  use  of  the  foUowtng 
formula: 

(a)  For  light  duty  vehicles  and  light 
duty  trucks: 

Tw  =  (0.43  T.i+0.67  Yfc»+T.)/7.6 

Where: 

T*b= Weighted  mass  emissions  of  each  pol¬ 
lutant.  i.e..  HC.  CO,  or  NOx.  in  grams 
per  vehicle  aolle. 

YetvMass  emissions  as  calculated  from  the 
“iranslent**  phase  of  the  cold  start 
test,  in  grams  per  test  phase. 
YktvMass  emissions  as  calculated  from  the 
“transient”  phase  of  the  hot  start 
test,  in  grams  per  test  phase. 
Yi=Mass  emissions  as  calculated  from  the 
“stabilised”  phase  of  the  cold  start 
test,  in  grams  per  test  phase. 

(b)  The  mass  of  each  pollutant  for 
each  idiase  of  both  the  cold  start  test 
and  the  hot  start  test  is  determined  from 
the  f(^owlng: 

(1)  Hydrocarbon  mass: 

HCb»«  vVatsXDensityscX  (HCm**/ 

1,000,000) 

(2)  Oxides  Of  nitrogen  mass: 

ROzMftti  vVMisXDensltyNOtXKa  X 

(NOxm.«/1 ,000,000) 

(3)  Carbon  monoxide  mass: 

COmaii  vVmtsXDensltyooX  (COcmi«/ 

1,000,000) 

(4)  Carbon  dioxide  mass: 

COaaaaa  vVBflxXnensityooiX  (COk^o^/ 

100) 

(c)  Meaning  of  symbols: 

(1)  HCb»»= Hydrocarbon  emissions,  in 

grams  per  test  phase. 

Densltyscv  Density  of  hydrocarbons  Is 
16.83  g/fV  ( J)767  kg/m*) .  assuming  an 
average  carbon  to  hydi^en  ratio  of 
1:1.86,  at  68*  F  (20*  C)  and  760  mm  Hg 
(101.3  kPa)  pressure. 
HCcoB«=Hydrocarbon  concentration  of 
the  dilute  exhaust  sample  corrected 
tor  background,  in  ppm  carbon  equiv¬ 
alent,  i.e.,  equivalent  prc^aneXS. 

HC  cane  —  HC.-HCd(l-l/DP) 

Where: 

HC*=Hydrocarb<xi  concentration  of  the 
dUute  exhaust  sample  or,  for  diesel,  aver¬ 
age  hydrocarbon  concentration  of  the 
dilute  exhaust  sample  as  calculated  from 
the  integrated  HC  traces,  in  ppm  carbon 
equivalent. 

HCi  vHydrocarbon  concentration  of  the 
dilution  air  as  measxired,  in  ppm  carbon 
eqxiivalent. 

(2)  NOxia»>= Oxides  of  nitrogen  emissions, 
in  grams  per  test  phase. 

Density  sotvDensity  of  oxides  of  nitrogen 
is  64.16  g/ft*  (1.913  kg/m*),  assuming  they 
are  in  the  form  of  nltxogen  dioxide,  at  68* 
F  (20*  O)  and  760  mm  ^  (101.3  kPa) 
pressiire. 

NOxcmicv  Oxides  ot  nitrogen  concentration  of 
the  dilute  exhavnt  sample  corrected  for 
background,  in  ppm. 

NOx«.c  =  NOx.— NOXd  (1-1/DF) 

Where: 

NOx.  =  Oxides  of  nlWogen  concentration 
of  the  dUute  exhaust  sample  as 
measured,  in  ppm. 

NOxd= Oxides  of  nitrogen  conoentratkA 
of  the  dilute  air  as  mecMured,  in  ppm. 


(8)  COntt.vCarboa  monoxide  emlaslenw.  In 
grams  per  test  phase. 

Densityoov  Density  of  carbon  monoxide 
is  32.97  g/fF  (1.1M  kg/m*),  at  dT  F 
(20*0  end  760  mm  Hg  (101.S  kPa) 
presstue. 

COroacv — Carbon  monoxide  concentra¬ 
tion  of  the  dilute  exhaust  sample  cor¬ 
rected  for  background,  water  vapor, 
and  CO,  extraction,  in  ppm. 

00e.n.=00.— COd  (l-l/DF) 

Where: 

CO. = Carbon  monoxide  ooncentraticm  of 
^  the  dilute  exhaust  sample  volume  cor¬ 
rected  for  water  v^xjr  and  carbon 
dioxide  extraction,  in  ppaa.  The  calcu¬ 
lation  assiunes  the  carbon  to  hydrogen 
ratio  of  the  fuel  is  l:lg6. 

CO.=  (1-0.01926  C0)i.-0.000323  B)  CO.a 

Where: 

OO.mv  Carbon  monoxide  concentration 
of  the  dilute  exhaust  sample  as 
zneasxired,  in  ppm. 

COx.= Carbon  dioxide  concentration  of 
the  dilute  exhaust  sanqde,  in  percent. 

B= Relative  humidity  of  the  dilution  air. 
In  per  oent  (see  |  86.143(n) ) . 

CO«=Caib<»  monoxide  concentration  of 
the  dilution  air  corrected  for  water 
vapor  extraction,  in  ppm. 

CO«=  (1-0.000323  R)  CO«> 

Where: 

CO«in= Carbon  monoxide  concentration 
of  the  dilution  air  sample  as  measured, 
in  ppm. 

Notk. — ^If  a  CO  instrument  which  meets 

the  criteria  specified  in  i  86.111  is  used  and 

the  conditioning  ccfiumn  has  been  deleted. 

OO.ai  can  be  substituted  directly  for  CO.  and 

CO«B  can  be  substituted  directly  for  CO«. 

(4)  COum.t.v Carbon  dioxide  emissions,  in 
grams  per  test  phase. 

DensltyCOa= Density  ot  carbon  dioxide 
is  61.86  g/ft»  (1.843  kg/m*),  at  68*  F 
(20*  C)  and  760  mm  Hg  (lOU  kPa) 
pressure. 

COstoaev  Carbon  dioxide  concentration 
of  the  dilute  exhaust  sample  corrected 
for  background,  in  percent. 

COoccvCO*.— CO,4  (1-1/DF) 

Where: 

COi^iv  Carbon  dioxide  concentration  of 
the  dilution  air  as  measured,  in  per¬ 
cent. 

(6)  DF=18.4/ICO,.+  (HC.+00.)  10-*] 

KsvHumldlty  omrectloa  factor. 

Kh=1/|1-0.0047(H-76)  J 

f<v  SI  units  V  l/[  1-0 .0329  (H-10 .71)] 

Where: 

H= Absolute  humidity  in  grains  (grams) 
of  water  per  pound  (kilogram)  ot  dry 
air. 

H  =  I  (43.478) B.  X  Pd] /IPs -  (P4 X B./ 
-100)1 

for  SI  units,  H=[(6.211)R.XPdl/ 
P»— (PdXBa/lOO)] 

B.= Relative  hiunldity  of  the  ambient 
air,  in  percent. 

Pd = Saturated  vapor  pressure,  in  mm  Hg 
(kPa)  at  the  ambient  dry  bulb 
temperature. 

Pb= Barometric  pressure,  in  mm  Hg 
(kPa). 

VmiEvTotal  dilute  exhaust  volume  in 
cubic  feet  per  test  phase  corrected  to 
standard  conditions  (628  B)  (293  K) 
and  760  mm  Hg  (lOlfi  kPa)). 
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Tw  PDP-CVS,  V.ii  Is: 

V  -r  ..-V(Pfl-P«)  (528  fi) 

(700  mm  Hg)  (T,) 

for  SI  units, 

XT  -V  .,N(Pb-P*)  (293.15  K. 

(101.325  kPa)  (Tp) 

Where: 

V»= Volume  of  gas  pumped  by  the  positive 
displacement  pump.  In  cubic  feet 
(m*)  per  revolution.  This  volume  Is 
dependent  on  the  pressure  differential 
across  the  positive  displacement  pump. 
N= Number  of  revolutions  of  the  positive 
displacement  pump  dvurlng  the  test 
phase  while  samples  are  being  col¬ 
lected. 

PB=Barometrlc  pressme.  In  mm  Hg  (kPa). 
P^= Pressure  depression  below  atmospheric 
measured  at  the  Inlet  to  the  positive 
displacement  pump,  in  mm  Hg  (kPa) 
(during  an  idle  mode) . 

Ti>  =  Average  temperature  of  dilute  exhaust 
entering  positive  displacement  pump 
diudng  test,  R(K). 

(d)  Example  calculation  of  mass 
values  of  exhaust  emissions  using  posi¬ 
tive  displacement  pump: 

(1)  For  the  “transient”  phase  of  the  cold 
start  test  assume  the  following:  V.  =0.29344 
ft*/revolutlon;  N=10,48S;  R=48.0%; 

R.=48.2%:  Pb=762  mm  Hg;  P«=22.226  mm 
Hg;  P«=70  mm  Hg;  Tr=570  R;  HC*=106.8 
ppm,  carbon  equivalent;  NOx«  =  11.2  ppm; 
CO._=306.6  ppm;  CQi.=1.43%;  HC<i=12.1 
ppm;  NOxd=0.8  ppm;  CO<iai  =  15.3  ppm. 

Then:- 

Vmi.=  (0.29344)  (10,485)  (762-70) 

(628)/(760)  (670)  =2696.0  ft* 
per  test  phase. 

H=  (43.478)  (48.2)  (22.225)/[762 

—  (22.226  X  48.2/100)] 
Kh=1/[1-0.0047(62-  76)  1=0.9424 
CO.=  (1-0.01925  (1.43) -0.000323 

(48)  ]  306.0  =  293.4  ppm 


COd=  [1-0.000323  (48)1  16.3  =  15.1 

ppm 

DF=  13.4/ [  1 .43 +( 106.8  +  293.4) 

X10-*J  =9.116 

HCc.nc  =  105.8  - 12.1  ( 1  — 1/9.1 16)  =96.03 
ppm. 

HCm...=  (2596)  (16.33)  (96.03/1,000,000) 
=4.027  grams  per  test  phase. 
NOx.wc  =11.2-0.8  (1-1/9.116)  =10.49  ppm 
NOxm...=(2595)  (54.16)  (10.49/1,000,000) 

(0.9424)  =  1.3^  grams  per  test 
phase. 

COco.e  =293.4-16.1  (1-1/9.116)  =280.0  ppn4 
COm.i.  =  (2595)  (32.97)  (280/1,000,000)  = 

23.96  grams  per  test  phase. 

(2)  For  the  stabilized  portion  of  the 
cold  start  test  assume  that  similar  cal¬ 
culations  resulted  in  the  following: 

HCB>aii=0.62  grams  per  test  phase 
NOxmiia=1.27  grams  per  test  phase 
COBaaa=6.98  grams  per  test  phase 

(3)  For  the  “transient”  portion  of  the 
hot  start  test  assume  that  similar  calcu¬ 
lations  resulted  in  the  following: 

HCoiaaa  =0.61  grams  per  test  phase 
NOxBaaa=1.38  gTams  per  test  phase 
OOaiaaa=5.01  grams  per  test  phase 

(4)  Weighted  mass  emission  results: 

HC<b=((0.43)  (4.027)  +  (0A7)  (Oill-f- 

0.62] /7.5  =0.352  grams  per  vehicle 
mile. 

NOx«b=[(0.43)  (1.389)  +  (0.67)  (1.38)-]- 

1.27]/7.5=  0.354  grams  per  vehicle 
mUe. 

COwm=[(0.43)  (23.96) -I- (0.67)  (6.01)-)- 

6.981/7.5  =2.66  grams  per  vehicle 
mile. 

§  86.145-78  [Reserved] 

§§  86.177-1  diroogh  86.177-4  [D*. 

leted] 

13.  Sections  86.177-1, 86.177-2, 86.177-S 
and  86. 177-4  are  deleted. 

[FB  Doc.76-24255  Filed  &-20-76;8:45  am] 
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